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I. INTRODUCTION

4In the 35th annual statistical survey of current model vehicles conducted
by the Coordinating Research Council, Inc., test data were obtained on
429 1981 model vehicles, including nine select models of special interest.
Maximum octane number requirements at either full- or part-throttle oper-
ating conditions were determined. Included also are the octane number
requirements as determined by the new 50th percentile acceleration tech-
nique designed to more nearly represent customer-type driving. Surface
ignition and rumble, if present, were also reported.

( Passenger cars and light-duty trucks including non-commercial vans (1/2-
3/4 ton without four-wheel drive) were tested according to a weighted
distribution. This year's Survey includes analyses of validated data
for the following vehicle categories:

(1) tUS and Imported Vehicles -- 417 vehicles,

(2) US and Imported Cars -- 392 cars,

(3) US Vehicles -- 318 vehicles;

(4) US Cars -- 300 ca rs ,

(5) LImported Vehicles -- 99 vehicles.&---

It sh6uld be noted that the term "cars" designates passenger cars only,
while the term "vehicles" includes passenger cars plus vans and light-
duty trucks.

The order of testing reference fuels was the same as the 1980 Survey,
which is as follows:

e Tank Fuel........................................... 1st

e High Sensitivity Full-Boiling Range Unleaded
(FBRSU) Fuels ....................................... 2nd

e Average Sensitivity Full-Boiling Range
Unleaded (FBRU) Fuels ............................... 3rd

e Primary Reference (PR) Fuels ........................ 4th

Sixteen laboratories participated in this Survey and submitted data on
US vehicles; fourteen of these laboratories also reported data on im-
ported vehicles. Participating laboratories are listed in Appendix A.
Members of the CRC Analysis Panel are identified In Appendix B.

i 'I
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II. SUMMARY

A. Vehicles Tested

Data were collected on 429 1981 model vehicles; however, analyses in
this report were based on 417 vehicles. Data for twelve vehicles were
excluded: six vehicles equipped with knock sensors; five vehicles
with less than 4,000 miles; and one duplicate rating. The 417 ve-
hicles included 318 US vehicles and 99 imported vehicles. There were
three hundred US passenger cars and ninety-two imported cars. There
were eighteen US and seven imported light-duty trucks and vans. The
1981 Survey included a sufficient amount of data for nine specific
models which were analyzed separately as select models. Eight of
these select model categories had automatic transmissions, and one
had manual transmissions. The vehicles used in this program had an
average of 10,601 deposit miles. The average production-weighted engine
displacement and compression ratio were 2.99 1 and 8.50, respectively.

B. Octane Number Requirements

Requirements are expressed as the Research octane number (RON), Motor
octane number (MON), and (R+M)/2 octane number of the reference fuel
which produced the least audible knock due to either spark or surface
ignition, whichever was limiting. Estimated octane number require-
ments for the US vehicles are weighted in proportion to the 1981 ve-
hicle model production figures and, for the imported models, in pro-
portion to import sales volume in the United States.

For the 1981 Survey, knocking tendency was Investigated at maximum-
throttle and by a new 50th percentile acceleration technique which
essentially replaced the part-throttle procedure used in previous
years. Part-throttle requirements were defined only when their re-
quirements were higher than the maximum full-throttle requirements.
The new 50th percentile acceleration technique was designed to study
octane requirements of vehicles using an acceleration profile repre-
sentative of average customer driving patterns. The maximum require-
ments reported for the 1981 Survey were determined by the same method
used in prior Surveys (the greater of maximum-throttle or part-
throttle).

Maximum and 5)th percentile acceleration technique octane number
requirements at the 50 percent and 90 percent satisfaction levels
for the five sample categories are given in the following table
for FBRU fuels.
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FBRU OCTANE NUMBER REQUIREMENTS

1981 AND CHANGES FROM 1980

RON MON
50% 90F

Weighted Population Sat. Sat. Sat. Sat.

Maximum Octane Number Requirements

All US and Imported Vehicles 90.3 96.1 82.9 86.1
a from 1980 -0.5 1.0 -0.6 -0.1

All US and Imported Cars 89.8 95.4 82.6 85.7
A from 1980 -0.8 0.3 -0.8 -0.5

All US Vehicles 91.1 96.5 83.3 86.4
a from 1980 -0.3 1.0 -0.5 0.0

All US Cars 90.6 95.8 83.0 85.9
A from 1980 -0.7 0.3 -0.8 -0.5

Imported Vehicles 89.0 95.1 82.1 85.5
A from 1980 0.0 2.5 -0.2 0.9

50th Percentile Acceleration Technique
Octane Number Requirements

All US and Imported Vehicles 88.1 94.3 81.7 85.1

US and Imported Cars 87.7 93.7 81.4 84.7

US Vehicles 89.3 94.5 82.3 85.2

US Cars 88.7 94.1 82.0 84.9

Imported Vehicles 86.9 93.5 81.0 84.6

aximum octane requirements for the select models at the 50 percent
and 90 percent satisfaction levels for FBRU fuels are summarized on
the next page.
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SELECT MODELS

MAXIMUM FBRU OCTANE NUMBER REQUIREMENTS

RON MON
No. 50% 90% 50% 90%

Select Model Tested Sat. Sat. Sat. Sat.

HIA 238 14 88.8 92.1 82.0 83.8

IIA 238/LhA 238 30 91.6 97.0 83.6 8F R

NCX 228/HCX 228/
ICX 228/ LCX 228 19 85.4 89.3 79.9 E

NC5 225/HC5 225/
IC5 225/LC5 225 24 92.5 97.6 84.1

OL 216/ML 216 14 92.0 96.6 83.8 86.4

OL 216M/ML 216M 13 91.6 94.8 83.5 85.3

OCA 223/MCA 223 16 90.1 93.8 82.7 84.7

PL 217/KL 217 14 84.5 89.0 79.2 82.6

PC 222/KC 222 24 85.8 91.2 80.1 83.6

C. Maximum Octane Number Requirements at Part-Throttle

Incidence of part-throttle knock with FBRU greater than full-throttle
knock was slightly higher in 1981 than In 1980. Maximum requirements
occurred at part-throttle in 9.8 percent of all 1981 model vehicles
with FBRU fuels, compared with 6.7 percent in 1980.

0. Tank Fuel Knock Reported by Trained Raters

In the 1981 Survey, 42.9 percent of the weighted vehicle population
knocked on tank fuel; this compares with 49.9 percent found in the
1980 Survey. More cars in this Survey were found to have premium
unleaded gasoline in their tanks at the time they were rated than
in last year's Survey. This may account for the lower incidence of
tank fuel knock in the 1981 Survey.
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E. After-Run on Tank Fuel

Of the 148 vehicles which had owners' reports submitted, the trained
raters found 3.4 percent incidence of after-run, while the owners
reported 12.2 percent. The raters' lower incidence may be explained
by the fact that their report is based on a single test uting the
fuel in the tank at that time, while the owners have multiple oppor-
tunities to evaluate after-run.

F. Surface Ignition and Rumble

There were no reports of either surface ignition or rumble in the
1981 Survey.

G. Road Octane Number Depreciation

Road octane number depreciation of FBRU fuels in the range 88 to 98
RON varied from 0.6 to 2.7, compared with 1.8 to 2.7 in the 1980
Survey. Depreciation of FBRSU fuels in the range 88 to 99 RON var-
ied from 1.6 to 3.3, compared with 3.0 to 4.9 in last year's Survey.

III. TEST VEHICLES

This year's Survey tested a total of 429 1981 model vehicles.
Data obtained on six vehicles equipped with knock sensors (knock limiters),
five vehicles with less than 4,000 miles, and one duplicate rating were
not included in the analysis. The data from the 417 vehicles used in the
analysis included 392 passenger cars (three hundred US and ninety-two im-
ports) and twenty-five non-comercial vans and light-duty trucks (eighteen
US and seven imports).

A sufficient amount of data (thirteen or more vehicles) were available for
nine specific models which were analyzed separately as select models.
Eight of these select models' categories had qutomatic transmissions, and
one had manual transmissions, as shown in Table I.

In the 1981 Survey, 75 percent of the vehicles were equipped with auto-
matic transmissions, and 79 percent were equipped with air-conditioners.
The vehicles used in this program had an average of 10,601 deposit miles.
Table 11 shows the distribution of odometer mileage for vehicles used in
both the 1980 and 1981 Surveys. The 1981 distribution Is also shown as a
bar chart in Figure 1. The weighted average engine displacement for the
1981 vehicles was 2.99 1 (7.4 percent smaller than in 1980); the weighted
average compression ratio was 8.50 (0.1 higher than in 1980).
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Participants were requested to rate specific vehicle models in a pattern
which minimized data bias due to differences in testing and vehicle sam-
pling. The United States was divided into four geographical areas, with
the requested ratings for a given model divided among laboratories within
each geographical area. The basic timing was adjusted to manufacturers'
recommended setting prior to testing. Eighty vehicles were adjusted.
Twenty-eight vehicles were more than 12* from the manufacturer's speci-
fication when received, compared with thirty-five .in the 1980 Survey.
The number of vehicles and their deviation in degrees spark from the
manufacturer's recommended basic spark timing is shown in Table IIId

IV. REFERENCE FUELS

Three series of reference fuels were used in the 1981 Survey: primary
reference (PR) fuels; average sensitivity full-boiling range unleaded
(FBRU) reference fuels with sensitivities similar to those of normal
commercial gasoline; and high-sensitivity full-boiling range unleaded
(FBRSU) reference fuels with sensitivities higher than the FBRU fuels.

A. PR Fuels

Isooctane and normal heptane, meeting ASTM specifications, were
blended in two octane number increments from 76 to 82 RON, and in
one octane number increments from 82 to 100 RON.

B. FBRU Reference Fuels

FBRU fuels were prepared from three base blends (RMFD-332-81, RMFD-
333-81, and RMFD-334-81) in two octane number increments from 78 to
84 RON, and in one octane number increments from 84 to 100 RON.

The base blends were prepared from normal refinery streams. Inspec-
tion data furnished by the supplier are compared with those of the
1980 FBRU fuels in Appendix C, Table C-1. The physical inspections
of the 1981 fuels were similar to those of the 1980 fuels, although
the 70 percent and 90 percent distillation temperatures of the 1981
intermediate fuels were significantly lower than those for the equiva-
lent 1980 blends.

The composition and average laboratory octane data for the 1981 refer-
ence fuels are presented in Appendix C, Table C-IT, with the sensitivi-
ties compared with the 1980 fuels in Table C-IIl. The sensitivities
of the 1981 fuels were similar to those of the 1980 fuels through 90
Research octane number, and had higher sensitivities than the 1980
fuels above 90 Research ociane number.

-i
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C. FBRSU Reference Fuels

FBRSU fuels were prepared from three base blends (RIFD-335-81, RMFD-
336-81, and RfFD-337-81) in two octane number increments from 78 to
84 RON, and in one octane number increments from 84 to 101 RON.

The base blends were prepared from typical refinery streams. Inspec-
tion data furnished by the supplier are compared with those of the
1980 base blends in Appendix C, Table C-IV. There were significant
differences between the 1981 and 1980 fuels in terms of API gravity,
distillation temperatures, and hydrocarbon composition.

The laboratory blending octane data for the 1981 FBRSU reference fuels
are presented in Table C-V, with the sensitivities compared with the
1980 fuels in Table C-I11. The sensitivities of the 1981 fuels were
higher than the 1980 fuels at octane levels below 89 RON, and lower
at levels above 89 RON.

V. TEST TECHNIQUE

The test technique (CRC Designation E-15-81, Attachment 2 of Appendix D)
specified that octane number requirements be determined at level road ac-
celeration conditions. The order of fuel testing was tank fuel, FBRSU
fuels, FBRU fuels, and PR fuels. Knocking tendency was investigated at
both maximum-throttle and by a new 50th percentile acceleration technique.
Part-throttle was investigated in each vehicle, however, to determine if
the part-throttle requirement was higher than the maximum full-throttle
requirement. In these cases, the part-throttle requirement was deter-
mined.

The new 50th percentile acceleration technique was designed to study oc-
tane requirements of vehicles using an acceleration profile representa-
tive of average customer driving patterns. The occurrence of other ab-
normal combustion noise, such as surface ignition and rumble, was also
reported. After-run was investigated on the test vehicles tank fuel.

The octane number requirement of a vehicle is defined as the Research or
Motor octane number of the highest octane test fuel producing borderline
knock which is induced by spark or surface ignition. The maximum octane
number requirement of the vehicle is defined as the highest of these re-
quirements, whether at full- or part-throttle. Maximum octane number
requirements were obtained over the speed range with PR fuels only. In
addition, 50th percentile acceleration technique requirements were deter-
mined with FBRU fuels.

A modification of the E-15-81 technique was provided for vehicles equipped
with knock sensors, and is appended to Attachment 2 of Appendix D.

~ ..



VI. DISCUSSION OF RESULTS

A. General

Of the sixteen participating laboratories, four used level roads, and
twelve used chassis dynamometers. Seventy percent of the cars were
tested on chassis dynamometers.

Average test temperature was 75*F, with a barometric pressure average
of 29.65 in. Hg and average humidity of 76 grains per pound. Test con-ditions for individual observations are reported in Appendix E.

B. Distribution of Maximum Octane Number Requirements

The octane number requirement data were used to prepare satisfaction
curves and tables for the following samples of 1981 model vehicles:
(1) US and Imported Vehicles; (2) US and Imported Cars; (3) US Ve-
hicles; (4) US Cars; and (5) Imported Vehicles. Research and Motor
octane number requirements for the five categories at 50 percent and
90 percent satisfaction are shown in Table IV along with the corres-
ponding 95 percent confidence limits of these requirements. In pre-
paring the curves and tables, the octane number requirement data were
weighted in accordance with final 1981 US model-year production data,
and with US sales figures in the case of imports. Each curve and
table should, therefore, provide an estimate of the distribution of
octane number requirements of the appropriate vehicle population onthe road. The procedure for assigning weighting factors and for cal-
culating the octane number requirement distributions is described in
Appendix F.

1. US and Imported Vehicles

In the 1981 Survey, maximum octane number requirements were
determined on 417 vehicles with FBRU and FBRSU fuels, and on
416 vehicles in the case of PR fuels.

Maximum Research octane number requirements for all three
reference fuels are shown in Figures 2a (rectangular coordi-
nates) and 2b (probability plot). Maximum Research, Motor,
and (R+)/2 octane number requirements are listed in Table V.
The 50 percent and 90 percent satisfaction level requirements
are as follows:
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MAXIMM OCTANE NUMBER REQUIREMENTS

(US and Imported Vehicles)

50% Satisfied 90% Satisfied
Fuel RON NON (jRH /2 RON NON (RiM)/2

PR 89.3 89.3 89.3 93.8 93.8 93.8
FBRU 90.3 82.9 86.6 96.1 86.1 91.1
FBRSU 91.4 81.7 86.5 97.6 85.9 91.7

Comparisons of 1981 and 1980 Survey maximum Research. otor,
and (RiM)/2 octane number requirements are shown in Tables VI,
VII, and VIII, respectively, for all three fuel series. Dis-
tributions of maximum RON requirements are shown in Figure 3
for PR fuels, Figure 4 for FBRU fuels, and Figure 5 for FBRSU
fuels. The differences at the 50 percent and 90 percent satis-
faction levels are summarized in the following table:

DIFFERENCES BETWEEN 1981 AND 1980 MAXIMUM
OCTANE NUMBER REQUIREMENTS

(US and Imported Vehicles)

50% Satisfied 90% Satisfied

Fuel RON MON (R4t)/2 RON MON (R$4)/2

PR -0.1 -0.1 -0.1 1.0 1.0 1.0
FBRU -0.5 -0.6 -0.6 1.0 -0.1 0.5
FBRSU -1.3 -0.5 -0.9 -0.1 0.7 0.3

Confidence limits for maximum octane number requirement distri-
butions are given in Appendix G, Table G-I. The 95 percent con-
fidence limits for Research octane number requirements varied
from ±0.33 to ±0.48 at the 50 percent satisfaction level, and
from ±0.45 to ±0.64 at the 90 percent satisfaction level.

2. US and Imported Cars

Maximum octane number requirements were determined on 392 US and
imported cars with FBRU and FBRSU fuels, and on 391 cars in the
case of PR fuels.
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Maximum Research, Motor, and (R+N)/2 octane number requirements
on all three fuel series are given in Table IX. Maximum octane
number requirements at the 50 percent and 90 percent satisfaction
levels are sumarized in the following table:

MAXIMUM OCTANE NUMBER REQUIREMENTS

(US and Imported Cars)

50% Satisfied 90% Satisfied
Fuel RON MON (R414)/2 RON MON (R+4)/2

PR 88.9 88.9 88.9 93.4 93.4 93.4
FBRU 89.8 82.6 86.2 95.4 85.7 90.5
FBRSU 90.9 81.3 86.1 97.2 85.6 91.4

The maximum Research octane number requirements for 1981 US and
imported cars are compared with 1980 model-year data in Table X
for PR, FBRU, and FBRSU fuels. Corresponding comparisons of
Motor and (R4#)/2 octane number requirements are given in Tables
XI and XII, respectively. Differences between 1981 and 1980
data at the 50 percent and 90 percent satisfaction levels are
as follows:

DIFFERENCES BETWEEN 1981 AND 1980 MAXIMUM

OCTANE NUMBER REOUIREMENTS

(US and Imported Cars)

50% Satisfied 90% Satisfied

Fuel RON MON (R+M)/2 RON MON (R+M)/2

PR -0.3 -0.3 -0.3 0.7 0.7 0.7
FBRU -0.8 -0.8 -0.8 0.3 -0.5 -0.1
FBRSU -1.5 -0.7 -1.1 -0.3 0.6 0.1

Confidence limits for maximum octane number requirement distribu-
tions of 1981 US and imported cars are given in Appendix G, Table
G-I. The 95 percent confidence limits for Research octane number
requirmnts varied from *0.35 to ±0.50 at the 50 percent satis-
faction level, and from ±0.47 to ±0.67 at the 90 percent satis-
faction level.

-A
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3. US Vehicles

Maximum octane number requirements were determined on 318 US
vehicles with FBRU and FBRSU fuels, and on 317 vehicles with
PR fuels.

Distributions of maximum Research octane number requirements
are plotted in Figures 6a and 6b for the three fuel series.
Research, Motor, and (R+1)/2 octane number requirements for
the US vehicles are given in Table XIII. Octane number re-
quirements at the 50 percent and 90 percent satisfaction lev-
els are listed below:

MAXIMUM OCTANE NUMBER REQUIREMENTS

(US Vehicles)

50% Satisfied 90% Satisfied
Fuel RON MON (R+N)/2 RON MON (R+N)/2

PR 89.4 89.4 89.4 93.3 93.3 93.3
FBRU 91.1 83.3 87.2 96.5 86.4 91.4
FBRSU 92.2 82.2 87.2 98.1 86.3 92.2

Comparisons of maximum octane number requirements of 1981 and
1980 US vehicles for the three fuel series are given in Tables
XIV, XV, and XVI in terms of RON, NON, and (R44M)/2, respectively.
Distributions of maximum Research octane number requirements are
shown in Figure 7 for PR fuels, in Figure 8 for FBRU fuels, and
in Figure 9 for FBRSU fuels. Differences between octane number
requirements of 1981 and 1980 US vehicles at the 50 percent and
90 percent satisfaction levels are given in the following table:

DIFFERENCES BETWEEN 1981 AND 1980 MAXIMUM
OCTANE NUMBER REQUIREMENTS

(US Vehicles)

50% Satisfied 90% Satisfied

Fuel RON MO (R4M)/2 RON MON WNW

PR -0.4 -0.4 -0.4 0.3 0.3 0.3
FBRU -0.3 -0.5 -0.4 1.0 0.0 0.5
FBRSU -1.2 -0.4 -0.8 0.0 0.8 0.4
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Confidence limits for maximum octane number requirument distri-

butions of 1981 US vehicles are tabulated in Appendix G, Table

G-i. The 95 percent confidence limits for Research octane num-

ber requirements were from ±0.33 to ±0.51 at the 50 percent

satisfaction level, and from ±0.45 to ±0.68 at the 90 percent

satisfaction level.

4. US Cars

Maximum octane number requirements were determined on 300 US cars

with FBRU and FBRSU fuels, and on 299 cars with PR fuels.

Maximum Research, Motor, and (R4)/2 octane number requirements

for all three fuel series are given in Table XVII, and summarized

below for the 50 percent and 90 percent satisfaction levels:

MAXIMUM OCTANE NUBER REQUIREMENTS

(US Cars)

50% Satisfied 90% Satisfied

Fuel RON MON (R4*)/2 RON MON (R+M)12

PR 89.0 89.0 89.0 92.9 92.9 92.9
FBRU 90.6 83.0 86.8 95.8 85.9 90.8

FBRSU 91.8 82.0 86.9 97.8 86.0 91.9

The maximum Research, Motor, and (R4M)/2 octane number require-

ments of US cars tested in the 1981 and 1980 Surveys are com-

pared in Tables XVIII, XIX, and XX, respectively, for all three

fuel series. The differences at the 50 percent and 90 percent

satisfaction levels are as follows:

DIFFERENCES BETWEEN 1981 AND 1980 MAXIMUM

OCTANE NUMBER REQUIREENTS

(US Cars)

50% Satisfied 90% Satisfied

Fuel RON_ NON (R.)/2 RON MON (R.)/2

PR -0.6 -0.6 -0.6 -0.1 -0.1 -0.1

FBRU -0.7 -0.8 -0.7 0.3 -0.5 -0.1

FBRSU -1.3 -0.5 -0.9 -0.1 0.6 0.3
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Confidence limits for maximum octane number requirement distri-
butions of 1981 US cars are given in Appendix G. Table G-1. The
95 percent confidence limits for Research octane number require-
ments varied between ±0.36 and *0.53 at the 50 percent satisfac-
tion level, and between ±0.49 and ±0.71 at the 90 percent satis-
faction level.

5. Imported Vehicles

Maximum octane number requirements were determined on ninety-nine
imported vehicles with PR, FBRU, and FBRSU fuels. Maximm Research
octane number requirements for all three reference fuel series are
plotted in Figures 10a and lOb. Maximum octane number requirements
in terms of RON. MON. and (R+M)/2 are given in Table XXI. The 50
percent and 90 percent satisfaction level maximum octane number
requirements are listed in the following table:

MAXIMUMI OCTANE NUMBER REQUIREMENTS
(Imported Vehicles)

501 Satisfied 901 Satisfied
Fuel RON MON (RN)/2 RN NON (R4N)/2

PR 89.0 89.0 89.0 95.0 95.0 95.0
FPRU 89.0 82.1 85.6 95.1 85.5 90.3
FBRSU 90.1 80.8 85.5 96.2 85.0 90.6

The maximum Research, Motor, and (R4N)/2 octane number requirements
of imported vehicles in the 1981 and 1980 Surveys are compared in
Tables XXII, XXTII, and XXIV. respectively, for all three fuel
series. The differences at the 50 percent and 90 percent satis-
faction levels are as follows:

DIFFERENCES BETWEEN 1981 AND 1980 MAXZMUM
OCTANE NUMBER REQUIREMENTS

(Imported Vehicles)

501 Satisfied 90 Satisfied
Fuel RON NON (R*4)/2 RON aN (Rn*)/2

PR 1.0 1.0 1.0 3.5 3.5 3.5
FBRU 0.0 -0.2 -0.1 2.5 0.9 1.7
FSRSU -0.7 -0.3 -0.5 1.2 1.5 1.4

.1- u mU il I
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Confidence limits for maximum octane number requirement distri-
butions of 1981 imported vehicles are tabulated in Appendix G,
Table G-I. The 95 percent confidence limits for Research octane
number requirements were from ±0.89 to *0.92 at the 50 percent
satisfaction level, and from ±1.20 to ±1.24 at the 90 percent
satisfaction level.

6. Maximum Requirements at Part-Throttle

The throttle positions for maximum octane number requirements
of tested vehicles were reported as full-throttle or part-
throttle. Part-throttle requirements were defined only when
their requirements were higher than the maximum full-throttle
requirements. The number and percentage of vehicles having
FBRU part-throttle octane number requirements greater than
full-throttle requirements are shown below, along with a com-
parison with the 1980 Survey. The percentages of all vehicles
having maximum requirements at part-throttle were 9.8 percent
in 1981, compared with 6.7 percent in 1980.

VEHICLES HAVING FBRU PART-THROTTLE REQUIREMENTS

> FULL-THROTTLE REQUIREMENTS

(1981 and 1980 US and Imported Vehicles)

No. Vehicles No. of % of
Tested Vehicles Vehicles

1981 US and
Imported Vehicles 417 41 9.8

1980 US and
Imported Vehicles 389 26 6.7

7. Knock Sensor-Equipped Vehicles

Six vehicles equipped with knock sensors (knock limiters) were
tested using the modified E-15-81 and 50th percentile acceler-
ation techniques. The tabulated results of the individual ve-
hicles tested are given in Appendix H. Due to the small staple
of vehicles, no analysis was performed. There were also varia-
tions in the procedure and equipment used by the contributing
laboratories. Maximum and minimum octane nvaber requirements
are based on spark-retard meter readings rather than audible
knock, and therefore, cannot be analyzed with data obtained
under the E-15-81 technique.

• • mmp mlI
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C. 50th Percentile Acceleration Technique Octane
Number Requirement Distributions on FBRU Fuels

Fiftieth percentile acceleration technique octane number requirements
were determined on FBRU fuels using the 50th percentile acceleration
procedure as described in the CRC E-15-81 Technique (Appendix D,
Attachment 2). Weighted population distributions were developed from
these data for the five vehicle categories: (1) US and Imported
Vehicles (414 vehicles); (2) US and Imported Cars (389 cars); (3)
US Vehicles (316 vehicles); (4) US Cars (298 cars); and (5) Imported
Vehicles (98 vehicles). Fiftieth percentile acceleration technique
Research, Motor, and (R4N)/2 octane number requirements for each re-
spective category are sumarized in Tables XXV, XXVI, XXVII, XXVIII,
and XXIX. Distribution of 50th percentile acceleration technique
Research octane number requirements are presented in Figures Ila and
1lb for US and imported vehicles, Figures 12a and 12b for US vehicles,
and Figures 13a and 13b for imported vehicles.

Maximum F3RU Research octane number requirements are compared with
50th percentile acceleration technique requirements for US and im-
ported vehicles in Table XXX and Figure 14. The difference between
maximum and 50th percentile acceleration technique Research octane
number requirements is approximately two octane numbers across the
satisfaction range. There were 153 vehicles which had their highest
requirement in Node 1, 117 in Mode 2, and 139 had equal requirements
in both modes (Modes 1 and 2 are described in Appendix D). Five ve-
hicles had requirements less than the lowest octane fuel available.
The average vehicle speed at which knock occurred was 43 mph.

The distribution of vehicles within ten mile-per-hour increments are
shown in the following table:

DISTRIBUTION OF VEHICLES

MPH Increment: 0-9 10-19 20-29 30-39 40-49 50-59 60

No. of Vehicles: 2 0 23 114 146 121 3

Airage manifold vacuum for knock was 2,0 in. Hg for the 50th percen-
tile acceleration technique requirements, compared with 1.5 in. Hg
for maximum requiremnts. Sixty-nine vehicles had 50th percentile
acceleration technique requirements equal to maximum requirements, and
sixteen vehicles had requirements greater than maximum requirements.
Comparisons of vehicles with 50th percentile acceleration technique
requirements higher than maximum requirements are shown in Table XXXI.
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Confidence limits for 50th percentile acceleration technique Research
and Motor octane number requirement distributions for all five cate-
gories of 1981 vehicles are shown in Appendix G, Table G-II. The 95
percent confidence limits at the 50 percent and 90 percent satisfac-
tion levels ranged from ±0.43 to ±0.64 for RON and ±0.24 to ±0.35
for MON for all cases except imported vehicles, which had much wider
confidence limits.

D. Select Models

There was a total of nine select models, consisting of a total of
seven engine-chassis combinations. All of these were select models
from the program. One model, although originally intended in the
program as a select model, did not have a sufficient number of cars
representing it to analyze it as a select model. There were enough
cars tested of another model to divide them into two separate select
model groups differentiating between automatic transmissions and
manual transmissions. There were enough Model HIA 238 cars (four-
teen) tested to separate them into an additional select model group,
although Model HIA 238 is the same engine-chassis combination as
Models ]IA 238/LIA 238. The identification and specifications of
the engine-chassis combinations are given in Table I.

Maximum Research, Motor, and (R+1)/2 octane number requirements are
shown for 50 percent and 90 percent satisfaction levels on PR, FBRU,
and FBRSU fuels in Table XXXII. Maximum octane number requirements
for each select model at various satisfaction levels are listed in
Appendix I, Table 1-I. Maximum Research, Motor, and (R+M)/2 octane
number requirements for the Individual cars of each select model are
given in Table I-I.

Octane requirement data for the 50th percentile acceleration technique
are shown in Table I-III of Appendix I for various satisfaction levels,
and Table I-IV for the individual cars of each select model.

Maximum Research octane number satisfaction curves for the nine select
models are shown in Figures 15 through 23 for all three fuel series,
In addition to the 50th percentile acceleration technique satisfaction
curves on FBRU fuels. The individual data points plotted on the fig-
ures represent the maximum requirements obtained on FBRU reference fuels.
Each curve was constructed by use of the "I" method, which is discussed
in Appendix F. The 95 percent confidence limits for maximum requirements
are shown in Appendix G, Table G-III, and for 50th percentile acceler-
ation technique requirements in Table G-IV.
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E. Tank Fuel

As required by the program, tank fuel was tested for incidence of
knock whenever an owners' questionnaire was obtained; however,
owners' questionnaires were obtained only when the vehicle tested
had a regular driver and the ignition timing did not have to be
reset. To gain additional information, tank fuel ratings were made
by many participants on many other vehicles which did not meet the
restrictions listed.

1. Owner/Rater Comparison of Tank Fuel Knock

Owners' questionnaires were completed for 149 vehicles which had
spark timing set to manufacturers' specifications. This is about
25 percent fewer than reported in the 1980 Survey. Of the 149
1981 vehicles, 43.6 percent were reported by trained raters to be
knocking on tank fuel, whereas the owners reported 29.5 percent.
This results in an owner/rater knock ratio of 0.68. The 43.6
percent of vehicles found to be knocking by trained raters in
1981 is lower than in past surveys. The owner/rater comparison
of tank fuel knock data for 1981, along with previous survey data
back to 1974, is presented in Table XXXIII.

2. Objectionable Versus UnobJectionable Knock

Of the owners reporting knock with vehicles which had their spark
timing set to manufacturers' specifications, 40.9 percent found
knock to be objectionable. This percentage of objectionable knock
is lower than the 48.5 percent found in 1980, as shown on Table
XXXIII.

3. Tank Fuel Knock Reported kX Trained Raters

Tank fuel knock observations were reported by trained raters on
326 of the 417 test vehicles. The percentages of all 1981 ve-
hicles and the select models knocking on tank fuel are shown in
Table XXXIV. On a weighted basis, 42.9 percent of the 1981 ve-
hicles tested knocked on tank fuel, compared with 49.9 percent
in the 1980 Survey and 47.3 percent of the vehicles in the 1979
Survey. As shown In the table, however, five of the nine select
models tested had high knocking percentages ranging from 56 per-
cent to 78 percent.
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4. After-Run on Tank Fuel

After-run was reported by trained raters on nine of 309 vehicles
tested on tank fuel in 1981. Of the 148 owners' question-
naires completed, there were nineteen reports of after-run
on tank fuel. Eighteen of these vehicles had the spark ad-
vance set according to the manufacturers' recommendations.
One vehicle when received was retarded three degrees from the
recommended setting. Table XXXV shows maximum FBRU octane re-
quirements, along with RON and MON determinations of the tank
fuel. These are for the vehicles with after-run reported by
the owners (spark advance at the manufacturers' recommendations).

F. Surface Ignition and Rumble

There were no reports of either surface ignition knock or rumble
in the 1981 Survey.

G. Engine Speed for Maximum and 50th Percentile
Acceleration Technique Octane Number Requirements

Engine speeds at which maximum octane number requirements occurred for
each select model are shown in Table XXXVI for PR, FBRU, and FBRSU fuels.
Weighted data for all 1981 vehicles are shown in Table XXXVII and Figure
24 for both maximum and 50th percentile acceleration technique octane
number requirements. Requirements for the 50th percentile acceleration
technique were generally found at higher rpm's than maximum-throttle
requirements.

Engine speeds for 50th percentile acceleration technique octane number
requirements are shown in Table XXXVIII for select models. Table XXXIX
shows vehicle speeds in miles-per-hour for octane number requirements
determined during the 50th percentile acceleration technique.

H. Road Octane Number Depreciation of FBRU and FBRSU Fuels

Road octane number ratings and road octane number depreciation for
FBRU and FBRSU fuels were determined from the octane requirement
data for all vehicles. The results are shown in Table XL.

In this report, the road octane number rating of FBRU and FBRSU fuels
is defined as the primary reference fuel octane level which satisfied
the same percentage of vehicles. Depreciation values were established
by subtracting the road octane number rating of the fuel from its Re-
search octane number. Depreciation values of FBRU fuels in the range
88 to 98 RON varied from 0.6 to 2.7, compared with 1.8 to 2.7 in the
1980 Survey. Depreciation of FBRSU fuels in the range 88 to 99 RON
varied from 1.6 to 3.3, compared with 3.0 to 4.9 in last year's Survey.
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I. Speed Range Octane Number Requirements

Primary reference fuel octane number requirements were determined over
a range of engine speeds from 1,000 to 3,750 rpm on 303 vehicles. The
individual car data are given in Appendix J, Table J-I. Speed range
data were analyzed for the nine select models totaling 123 cars, and
are plotted in Figures J-1 through J-9 for the 50 percent satisfaction
level. The select model calculated results are given in Table J-II.

J. Gear Position for Maximum Requirements

The throttle/gear position for maximum octane number requirements on
FBRU fuels is shown in Appendix K. Of the 417 vehicles tested, 311
(75 percent) were equipped with automatic transmissions and 106 (25
percent) were equipped with manual transmissions.

Eighty-nine percent of the automatic-transmission cars had maximum
requirements at full-throttle (69 percent in the highest gear and
20 percent in passing gear), and 10 percent had maximum requirements
at part-throttle in the highest gear. Ninety percent of the manual
transmission cars had maximum requirements at full-throttle (1 per-
cent in 2nd, 12 percent in 3rd, and 77 percent in 4th gear), and 9
percent had maximum requirements at part-throttle in the highest gear.
(The critical gear could not be determined for the other 1 percent of
each transmission group due to maximum requirements less than 78 RON.
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TABLE I

1981 SELECT MODEL SPECIFICATIONS

Disp. Engine Brake Carb. Comp. Trans-
Model I Type HP Bbl. Ratio mission

Chrysler Corporation:

Dodge Omni/Plymouth Horizon 1.7 L-4 63 2 8.2 A
Dodge Aries/Plymouth Reliant 2.2 L-4 81 2 8.5 A

Ford Motor Company:
Escort/Lynx 1.6 L-4 65 2 8.8 A
Escort/Lynx 1.6 L-4 65 2 8.8 M
Fairmont/Zephyr 2.3 L-4 88 2 9.0 A

General Motors Corporation:

GM "X" Body 2.5 L-4 84 2 8.2 A
GM "X" Body 2.8 V-6 110 2 8.5 A
Buick Regal/Century/
Oldsmobile Cutlass 3.8 V-6 110 2 8.0 A
Pontiac LeMans/Grand Prix 3.8 V-6 110 2 8.0 A

I
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TABLE II

DISTRIBUTION OF ODOMETER MILEAGE

FOR TESTED VEHICLES

No. of Vehicles Within Mileage Increments

Mileage 1981 Vehicles 1980 Vehicles

0 - 1,999 0 0

2,000 - 3,999 0 0

4,000 - 5,999 29 44

6,000 - 7,999 104 86

8,000 - 9,999 95 67

10,000 - 11,999 59 68

12,000 - 13,999 59 56

14,000 - 15,999 29 36

16,000 - 17,999 18 33

18,000 - 19,999 9 21

20,000 - 24,999 9 11

25,000 - 25,999 3 5

30,000 + 3 2

No. of Vehicles 417 429

Average Mileage 10,601 11,253

I
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TABLE I I I

1981 BASIC TIMING ADJUSTMENTS

No. ofDegrees Vehicles

+

1 7 6

2 25 14

3 12 5

4 3 5

5 0 2

6 0 0

7 0 0

8 0 0

9 0 0

10 0 0

11 0 1

47 33

Total 80

JI



-26-

Ln C4qr fl. C"U& Ln qt-l 0%knO w O omw en n Y fin wo

0=0 =oo 00 0=0 00 -000000

0 in444 44414441+1 +1+ 4444 41 444 4 1 4 41 44 44 41 1 44

c" 0 'tom & n n n omwt amw~ Lnin&n wl W; w n -e
0%0 000 000 00 CO%00 G 0 C0 Go o 0o G o o G

oi C"NP ECi' (lNE mN(Y 11t e! N N! 0!C Vn!-C C
moo Q 00 00 0 0 CD 00D 00 0 0 0 0 0a8 MR - 1+ +1 + 4144 414441 4144 444444 + + +1 44 44 44 41

r
9

0r 0%of en q m C 000 O- co f0 0rf" C

In 0%C g' ;;. a;. . a;

W un %N. IW P. a.- 0%E')0 0%4N 0% 9- = N-- C

La 4 00 0 00 to000 m C L 000 CO -u 0 m 0l L 0- ,

- 0u

.. J n W444 +444 + 1 + 1+ +11+1 1 +1 +1 +144 4 +114 +1 44 +4 +1 44

be e en 0 -o 0%000 -e)inu- %Go 0=-r 4 - I-. in

oU C; E.: U C 0 ; C; 0;to Ninp i i 06 .: :4
0%0%0% 000% co a m c 0%%0% co%0 co Go co 0% c%

CM W. rN0 co~ Go~~u as a% atON to 0N to r- o
0% 0% 4' 00 000 00 000 0i00 0- 0 0 0 -

W -W M4 "C - Q4 "e

i. 

in

ZC a in to. 0 O %- %.- 0 % I % 0 t

-L 0in

V a

UA W

LL

41 g



-27-

TABLE V

M4AXIJM RESEARCH, MOTOR. AND (R+1)/2 OCTANE NUMBER REQUIRENENTS

1981 US and Imported Vehicles

FBRU Fuels FBRSU Fuels
Percent PR

Satisfied Fuels RON MON (R+L)/2 RON "ON (R+M)/2

10 84.7 85.5 80.1 82.8 86.3 78.2 82.3

20 86.2 87.0 81.0 84.0 88.0 79.4 83.7

30 87.5 88.0 81.6 84.8 89.2 80.3 84.7

40 88.4 89.1 82.1 85.6 90.2 81.0 85.6

50 89.3 90.3 82.9 86.6 91.4 81.7 86.5

60 90.1 91.6 83.5 87.6 92.7 82.6 87.7

70 91.1 92.8 84.2 88.5 94.0 83.4 88.7

80 92.2 94.0 84.9 89.5 95.6 84.6 90.1

90 93.8 96.1 86.1 91.1 97.6 85.9 91.7

95 95.6 97.9 87.3 92.6 99.7 87.4 93.5

98 97.0 H H H H H H

99 98.0 H H H H H H
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TABLE VI

COMPARISON OF MAXIMUM RESEARCH OCTANE NUMBER REQUIREMENTS

1981 and 1980 US and Imported Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 A 1981 1980 a 1981 1980 A

10 84.7 84.3 0.4 85.5 85.6 -0.1 86.3 86.8 -0.5

20 86.2 86.3 -0.1 87.0 88.0 -1.0 88.0 89.6 -1 .6

30 87.5 87.6 -0.1 88.0 89.1 -1.1 89.2 90.7 -1.5

40 88.4 88.6 -0.2 89.1 90.0 -0.9 90.2 91.7 -1.5

50 89.3 89.4 -0.1 90.3 90.8 -0.5 91.4 92.7 -1.3

60 90.1 90.1 0.0 91.6 91.7 -0.1 92.7 93.7 -1.0

70 91.1 90.8 0.3 92.8 92.6 0.2 94.0 94.8 -0.8

80 92.2 91.6 0.6 94.0 93.7 0.3 95.6 96.1 -0.5

90 93.8 92.8 1.0 96.1 95.1 1.0 97.6 97.7 -0.1

95 95.6 93.9 1.7 97.9 96.1 1.8 99.7 98.9 0.7

98 97.0 95.0 2.0 H 97.5 - H 100.0 -

99 98.0 95.5 2.5 H 9F1.8 - H H -
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TABLE VII

COMPARISON OF MAXIMUMl MOTOR OCTANE NUMBER REQUIREMENTS

1981 and 1980 US and Imported Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 A 1981 1980 A 1981 1980 a

10 84.7 84.3 0.4 80.1 80.1 0.0 78.2 78.9 -0.7

20 86.2 86.3 -0.1 81.0 81.7 -0.7 79.4 80.4 -1.0

30 87.5 87.6 -0.1 81.6 82.4 -0.8 80.3 81.0 -0.7

40 88.4 88.6 -0.2 82.1 83.0 -0.9 81.0 81.6 -0.6

50 89.3 89.4 -0.1 82.9 83.5 -0.6 81.7 82.2 -0.5

60 90.1 90.1 0.0 83.5 84.0 -0.5 82.6 82.8 -0.2

70 91.1 90.8 0.3 84.2 84.6 -0.4 83.4 83.4 0.0

80 92.2 91.6 0.6 84.9 85.3 -0.4 84.6 84.2 0.4

90 93.8 92.8 1.0 86.1 86.2 -0.1 85.9 85.2 0.7

95 95.6 93.9 1.7 87.3 86.8 0.5 87.4 86.2 1.2

98 97.0 95.0 2.0 H 87.7 - H 87.3 -

99 98.0 95.5 2.5 H 88.6 - H H
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TABLE VIII

COMPARISON OF MAXIMUM (R4N)/2 OCTANE NUMBER REOUIREMENTS

1981 and 1980 US and Imported Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 A 1981 1980 A 1981 1980 A

10 84.7 84.3 0.4 82.8 82.9 -0.1 82.3 82.8 -0.5

20 86.2 86.3 -0.1 84.0 84.8 -0.8 83.7 85.0 -1.3

30 87.5 87.6 -0.1 84.8 85.7 -0.9 84.7 85.9 -1.2

40 88.4 88.6 -0.1 85.6 86.5 -0.9 85.6 86.7 -1.1

50 89.3 89.4 -0.1 86.6 87.2 -0.6 86.6 87.5 -0.9

60 90.1 90.1 0.0 87.6 87.8 -0.2 87.7 88.3 -0.6

70 91.1 90.8 0.3 88.5 88.6 -0.1 88.7 89.1 -0.4

80 92.2 91.6 0.6 89.5 89.5 0.0 90.1 90.1 0.0

90 93.8 92.8 1.0 91.1 90.6 0.5 91.7 91.4 0.3

95 95.6 93.9 1.7 92.6 91.5 1.1 93.5 92.5 1.0

98 97.0 95.0 2.0 H 92.6 - H 93.6 -

99 98.0 95.5 2.5 H 93.7 - H H -

I'L ~ - - . - " I
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TABLE IX

NINAXN RESEARCH. MOTOR, AND (R+M)/2 OCTANE NUMBER REQUIREMENTS

1981 US and Imported Cars

FBRU Fuels FBRSU Fuels
Percent PR
Satisfied Fue Is RON MON (R4)/2 RON NON (R+M)/2

10 84.4 85.3 80.0 82.6 86.1 78.1 82.1

20 85.9 86.7 80.8 83.8 87.7 79.2 83.5

30 87.1 87.7 81.4 84.6 88.9 80.0 84.5

40 88.1 88.7 81.9 85.3 89.9 80.7 85.3

50 88.9 89.8 82.6 86.2 90.9 81.3 86.1

60 89.2 91.2 83.3 87.2 92.2 82.3 87.3

70 90.7 92.5 84.0 88.3 93.7 83.2 88.5

80 91.9 93.7 84.7 89.2 95.2 84.3 89.8

90 93.4 95.4 85.7 90.5 97.2 85.6 91.4

95 94.9 97.4 87.0 92.2 99.4 87.2 93.2

98 96.5 H H H H H H

99 97.6 H H H H H H
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TABLE X

COMPARISON OF M4AXIMUM RESEARCH OCTANE NUMBER REQUIREMENTS

1981 and 1980 US and Imported Cars

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 a 1981 1980 a 1981 1980 I

10 84.4 83.8 0.6 85.3 85.2 0.1 86.1 86.3 -0.2

20 85.9 86.2 -0.3 86.7 87.8 -1.1 87.7 89.4 -1.7

30 87.1 87.5 -0.4 87.7 89.0 -1.3 88.9 90.5 -1.6

40 88.1 88.4 -0.3 88.7 89.8 -1.1 89.9 91.4 -1.5

50 88.9 89.2 -0.3 89.8 90.6 -0.8 90.9 92.4 -1.5

60 89.7 90.0 -0.3 91.2 91.4 -0.2 92.2 93.3 -1.1

70 90.7 90.6 • 0.1 92.5 92.4 0.1 93.7 94.6 -0.8

80 91.9 91.4 0.5 93.7 93.6 0.1 95.2 96.0 -0.8

90 93.4 92.7 0.7 95.4 95.1 0.3 97.2 97.5 -0.3

95 94.9 94.1 0.8 97.4 96.2 1.2 99.4 98.8 0.6

98 96.5 95.1 1.4 H 97.8 - H 100.3 -

99 97.6 95.6 2.0 H 99.1 - H H -
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TABLE XI

COMPARISON OF MAXIMUM MOTOR OCTANE NUMBER REQUIREMENTS

1981 and 1980 US and Imported Cars

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 A 1981 1980 A 1981 1980

10 84.4 83.8 0.6 80.0 79.8 0.2 78.1 78.6 -0.5

20 85.9 86.2 -0.3 80.8 81.6 -0.8 79.2 80.3 -1.1

30 87.1 87.5 -0.4 81.4 82.3 -0.9 80.1 80.9 -0.8

40 88.1 88.4 -0.3 81.9 82.9 -1.0 80.7 81.5 -0.8

50 88.9 89.2 -0.3 82.6 83.4 -0.8 81.3 82.0 -0.7

60 89.7 90.0 -0.3 83.3 83.9 -0.6 82.3 82.6 -0.3

70 90.7 90.6 0.1 84.0 84.4 -0.4 83.2 83.2 0.0

80 91.9 91.4 0.5 84.7 85.2 -0.5 84.3 84.1 0.2

90 93.4 92.7 0.7 85.7 86.2 -0.5 85.6 85.0 0.6

95 94.9 94.1 0.8 87.0 86.8 0.2 87.2 86.2 1.0

98 96.5 95.1 1.4 H 87.9 - H 87.5 -

99 97.6 95.6 2.0 H 88.9 - H H -

1I
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TABLE XII

COMPARISON OF MAXIMUM (R4M)/2 OCTANE NUMBER REQUIREMENTS

1981 and 1980 US and Imported Cars

PR Fuels FBRU Fuels FBRSU Fuels
Percent
Satisfied 1981 1980 A 1981 1980 a 1981 1980 A

10 84.4 83.8 0.6 82.6 82.5 0.1 82.1 82.4 -0.3

20 85.9 86.2 -0.3 83.8 84.7 -0.9 83.5 84.8 -1.3

30 87.1 87.5 -0.4 84.6 85.6 -1.0 84.5 85.7 -1.2

40 88.1 88.4 -0.3 85.3 86.3 -1.0 85.3 86.4 -1.1

50 88.9 89.2 -0.3 86.2 87.0 -0.8 86.1 87.2 -1.1

60 89.2 90.0 -0.8 87.2 87.7 -0.5 87.3 88.0 -0.7

70 90.7 90.6 0.1 88.3 88.4 -0.1 88.5 88.8 -0.3

80 91.9 91.4 0.5 89.2 89.4 -0.2 89.6 90.0 -0.2

90 93.4 92.7 0.7 90.5 90.6 -0.1 91.4 91.3 0.1

95 94.9 94.1 0.8 92.2 91.5 0.7 93.2 92.5 0.7

98 96.5 95.1 1.4 H 92.8 - H 93.9 -

99 97.6 95.6 2.0 H 94.0 - H H -

It
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TABLE XIII

MAXIMUM RESEARCH, MOTOR, AND (R+M)/2 OCTANE NL4BER REQUIREMENTS

1981 US Vehicles

FBRU Fuels FBRSU Fues
Percent PR
Satisfied Fuels RON MON (R+M)/2 RON MON (R+M)/2

10 84.8 85.9 80.3 83.1 86.6 78.4 82.5

20 86.3 87.2 81.1 84.1 88.2 79.6 83.9

30 87.5 88.3 81.7 85.0 89.7 80.6 85.1

40 88.6 89.8 82.6 86.2 90.9 81.3 86.1

50 89.4 91.1 83.3 87.2 92.2 82.2 87.2

60 90.3 92.2 83.8 88.0 93.4 83.0 88.2

70 91.2 93.2 84.4 88.8 94.8 83.9 89.4

80 92.0 94.4 85.2 89.8 96.1 84.9 90.5

90 93.3 96.5 86.4 91.4 98.1 86.3 92.2

95 95.0 98.2 87.5 92.8 100.0 87.6 13.8

98 96.3 H H H H H H

99 97.0 H H H H H H
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TABLE XIV

COMPARISON OF MAXIMUM RESEARCH OCTANE NUMBER REQUIREMENTS

1981 and 1980 US Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent
Satisfied 1981 1980 A 1981 1980 A 1981 1980

10 84.8 85.3 -0.5 85.9 86.8 -0.9 86.6 88.3 -1.7

20 86.3 87.0 -0.7 87.2 88.8 -1.6 88.2 90.3 -2.1

30 87.5 88.2 -0.7 88.3 89.8 -1.5 89.7 91.4 -1.7

40 88.6 89.1 -0.5 89.8 90.6 -0.8 90.9 92.4 -1.5

50 89.4 89.8 -0.4 91.1 91.4 -0.3 92.2 93.4 -1.2

60 90.3 90.4 -0.1 92-2 92.3 -1.1 93.4 94.5 -1.1

70 91.2 91.1 0.1 93.2 93.2 0.0 94.8 95.6 -0.8

80 92.0 91.9 0.1 94.4 94.2 0.2 96.1 96.6 -0.5

90 93.3 93.0 0.3 96.5 95.5 1.0 98.1 98.1 0.0

95 95.0 94.1 0.9 98.2 96.5 1.7 100.0 99.1 0.9

98 96.3 95.2 1.1 H 98.0 - H 100.2 -

99 97.0 95.6 1.4 H 99.6 - H H -

JE
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TABLE XV

COMPARISON OF MAXIMUM MOTOR OCTANE NUMBER REQUIREMENTS

1981 and 1980 US Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 1981 1980 A 1981 1980 4

10 84.8 85.3 -0.5 80.3 80.9 -0.6 78.4 79.8 -1.4

20 86.3 87.0 -0.7 81.1 82.2 -1.1 79.6 80.8 -1.2

30 87.5 88.2 -0.7 81.7 82.8 -1.1 80.6 81.4 -0.8

40 88.6 89.1 -0.5 82.6 83.4 -1.8 81.3 82.0 -0.7

50 89.4 89.8 -0.4 83.3 83.8 -0.5 82.2 82.6 -0.4

60 90.3 90.4 -0.1 83.8 84.4 -0.6 83.0 83.2 -0.2

70 91.2 91.1 0.1 84.4 85.0 -0.6 83.9 83.9 0.0

80 92.0 91.9 0.1 85.2 85.6 -0.4 84.9 84.5 0.4

90 93.3 93.0 0.3 86.4 86.4 0.0 86.3 85.5 0.8

95 95.0 94.1 0.9 87.5 87.0 0.5 87.6 86.4 1.2

98 96.3 95.2 1.1 H 88.1 - H 87.4 -

99 97.0 95.6 1.4 H 89.3 - H H -
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TABLE XVI

COMPARISON OF MAXIMUM (R.14)/2 OCTANE NUMBER REQUIREMENTS

1981 and 1980 US Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent
Satisfied 1981 1980 A 1981 1980 A 1981 1980 A

10 84.8 85.3 -0.5 83.1 83.9 -0.8 82.5 84.0 -1.5

20 86.3 87.0 -0.7 84.1 85.5 -1.4 83.9 85.5 -1.6

30 87.5 88.2 -0.7 85.0 86.3 -1.3 85.1 86.4 -1.3

40 88.6 89.1 -0.5 86.2 87.0 -0.8 86.1 87.2 -1.1

50 89.4 89.8 -0.4 87.2 87.6 -0.4 87.2 88.0 -0.8

60 90.3 90.4 -0.1 88.0 88.3 -0.3 88.2 88.8 -0.6

70 91.2 91.1 0.1 88.8 89.1 -0.3 89.4 89.7 -0.3

80 92.0 91.9 0.1 89.8 89.9 -0.1 90.5 90.6 -0.1

90 93.3 93.0 0.3 91.4 90.9 0.5 92.2 91.8 0.4

95 95.0 94.1 0.9 92.8 91.7 1.1 93.8 92.7 1.1

98 96.3 95.2 1.1 H 93.1 - H 93.8 -

99 97.0 95.6 1.4 H 94.4 - H H -
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TABLE XVII

MAXIMUM RESEARCH, MOTOR, AND (R+)/2 OCTANE NUMBER REQUIREMENTS

1981 US Cars

FBRU Fuels FBRSU Fuels
Percent PR

Satisfied Fuels RON MON (R+ )/2 RON MON (R M)/2

10 84.6 85.7 80.2 82.9 86.4 78.3 82.3

20 86.0 86.9 81.0 84.0 87.9 79.4 83.6

30 87.2 87.9 81.5 84.7 89.3 80.3 84.8

40 88.1 89.2 82.2 85.7 90.5 81.1 85.8

50 89.0 90.6 83.0 86.8 91.8 82.0 86.9

60 89.9 92.0 83.7 87.8 93.1 82.9 88.0

70 90.8 93.1 84.3 88.7 94.5 83.7 89.1

80 91.7 94.1 85.0 89.5 95.8 84.7 90.2

90 92.9 95.8 85.9 90.8 97.8 86.0 91.9

95 94.4 97.7 87.2 92.4 99.8 87.5 93.6

98 96.0 H H H H H H

99 96.9 H H H H H H
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TABLE XVIII

COMPARISON OF MAXIMUM RESEARCH OCTANE NUMBER REQUIREMENTS

1981 and 1980 US Cars

PR Fuels FBRU Fuels FBRSU FuelsPercent

Satisfied 1981 1980 A 1981 1980 A 1981 1980 A

10 84.6 85.1 -0.5 85.7 86.5 -0.8 86.4 87.8 -1.4

20 86.0 86.9 -0.9 86.9 88.8 -1.9 87.9 90.2 -2.3

30 87.2 88.1 -0.9 87.9 89.7 -1.8 89.3 91.2 -1.9

40 88.1 89.0 -0.9 89.2 90.5 -1.3 90.5 92.2 -1.7

50 89.0 89.6 -0.6 90.6 91.3 -0.7 91.8 93.1 -1.3

60 89.9 90.2 -0.3 92.0 92.1 -0.1 93.1 94.2 -1.1

70 90.8 90.8 0.0 93.1 93.1 0.0 94.5 95.3 -0.8

80 91.7 91.7 0.0 94.1 94.2 -0.1 95.8 96.5 -0.7

90 92.9 93.0 -0.1 95.8 95.5 0.3 97.8 97.9 -0.1

95 94.4 94.4 0.0 97.7 96.6 1.1 99.8 99.1 0.7

98 96.0 95.3 0.7 H 98.3 - H 100.6 -

99 96.9 95.7 1.2 H H - H H -
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TABLE XIX

COMPARISON OF MAXIMUM MOTOR OCTANE NUMBER REQUIREMENTS

1981 and 1980 US Cars

PR Fuels FBRU Fuels FBRSU Fuels
Percent
Satisfied 1981 1980 a 1981 1980 A 1981 1980 a

10 84.6 85.1 -0.5 80.2 80.7 -0.5 78.3 79.5 -1.2

20 86.0 86.9 -0.9 81.0 82.2 -1.2 79.4 80.7 -1.3

30 87.2 88.1 -0.9 81.5 82.8 -1.3 80.3 81.3 -1.0

40 88.1 89.0 -0.9 82.2 83.3 -1.1 81.1 81.9 -0.8

50 89.0 89.6 -0.6 83.0 83.8 -0.8 82.0 82.5 -0.5

60 89.9 90.2 -0.3 83.7 84.2 -0.5 82.9 83.1 -0.2

70 90.8 90.8 0.0 84.3 84.8 -0.5 83.7 83.7 0.0

80 91.7 91.7 0.0 85.0 85.6 -0.6 84.7 84.4 0.3

90 92.9 93.0 -0.1 85.9 86.4 -0.5 86.0 85.4 0.6

95 94.4 94.4 0.0 87.2 87.1 0.1 87.5 86.4 "1.1

98 96.0 95.3 0.7 H 88.3 - H 87.6 -

99 96.9 95.7 1.2 H H - H H -
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TABLE XX

COMPARISON OF MAXIMUM (R+M)/2 OCTANE NUMBER REQUIREMENTS

1981 and 1980 US Cars

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 A 1981 1980 a 1981 1980 A

10 84.6 85.1 -0.5 82.9 83.6 -0.7 82.3 83.6 -1.3

20 86.0 86.9 -0.9 84.0 85.5 -1.5 83.6 85.4 -1.8

30 87.2 88.1 -0.9 84.6 86.3 -1.7 84.8 86.3 -1.5

40 88.1 89.0 -0.9 85.7 86.9 -1.2 85.8 87.0 -1.2

50 89.0 89.6 -0.6 86.8 87.5 -0.7 86.9 87.8 -0.9

60 89.9 90.2 -0.3 87.8 88.1 -0.3 88.0 88.6 -0.6

70 90.8 90.8 0.0 88.7 89.0 -0.3 89.1 89.5 -0.4

80 91.7 91.7 0.0 89.5 89.9 -0.4 90.2 90.4 -0.2

90 92.9 93.0 -0.1 90.8 90.9 -0.1 91.9 91.6 0.3

95 94.4 94.4 0.0 92.4 91.8 0.6 93.6 92.7 0.9

98 96.0 95.3 0.7 H 93.3 - H 94.1 -

99 96.9 95.7 1.2 H H H H -
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TABLE XXI

MAXIMUM RESEARCH. MOTOR, AND (R+M)/2 OCTANE NUMBER REQUIREMENTS

1981 Imported Vehicles

FBRU Fuels FBRSU Fuels
Percent PR

Satisfied Fuels RON MON (R+M)I2 RON MON (R+M)/2

10 84.4 85.0 79.8 82.4 85.7 77.8 81.8

20 86.0 86.4 80.6 83.5 87.6 79.1 83.4

30 87.3 87.6 81.4 84.5 88.6 79.9 84.2

40 88.2 88.4 81.8 85.1 89.4 80.4 84.9

50 89.0 89.0 82.1 85.6 90.1 80.8 85.5

60 89.7 89.8 82.6 86.2 90.9 81.3 86.1

70 90.9 91.2 83.2 87.2 92.2 82.2 87.2

80 92.9 92.9 84.2 88.6 94.0 83.4 88.7

90 95.0 95.1 85.5 90.3 96.2 85.0 90.6

95 96.8 96.8 86.6 91.7 98.4 86.5 92.4

98 H H H H H H H

99 H H H H H H H

. . a ll - II I I I
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TABLE XXII

COMPARISON OF MAXIMUM RESEARCH OCTANE NUMBER REQUIREMENTS

1981 and 1980 Imported Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent
Satisfied 1981 1980 A 1981 1980 A 1981 1980

10 84.4 79.4 5.0 85.0 81.7 3.3 85.7 82.3 3.4

20 86.0 84.5 1.5 86.4 85.7 0.7 87.6 87.3 0.3

30 87.3 86.1 1.2 87.6 87.4 0.2 88.6 89.2 -0.6

40 88.2 87.3 0.9 88.4 88.3 0.1 89.4 90.0 -0.6

50 89.0 88.0 1.0 89.0 89.0 0.0 90.1 90.8 -0.7

60 89.7 88.8 0.9 89.8 89.8 0.0 90.9 91.7 -0.8

70 90.9 89.7 1.2 91.2 90.8 0.4 92.2 92.6 -0.4

80 92.9 90.5 2.4 92.9 91.6 1.3 94.0 93.7 0.3

90 95.0 91.5 3.5 95.1 92.6 2.5 96.2 95.0 1.2

95 96.8 92.8 4.0 96.8 94.1 2.7 98.4 95.9 2.5

98 H 94.2 - H 95.4 - H 99.1 -

99 H 94.8 - H 96.4 - H 100.2 -

i
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TABLE XXIII

COMPARISON OF MAXIMUM MOTOR OCTANE NUMBER REQUIREMENTS

1981 and 1980 Imported Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent

Satisfied 1981 1980 _ 1981 1980 A 1981 1980

10 84.4 79.4 5.0 79.8 77.3 2.5 77.8 75.8 2.0

20 86.0 84.5 1.5 80.6 80.2 0.4 79.1 79.2 -0.1

30 87.3 86.1 1.2 81.4 81.3 0.1 79.9 80.2 -0.3

40 88.2 87.3 0.9 81.8 81.9 -0.1 80.4 80.6 -0.2

50 89.0 88.0 1.0 82.1 82.3 -0.2 80.8 81.1 -0.3

60 89.7 88.8 0.9 82.6 82.9 -0.3 81.3 81.6 -0.3

70 90.9 89.7 1.2 83.2 83.5 -0.3 82.2 82.2 0.0

80 92.9 90.5 2.4 84.2 84.0 0.2 83.4 82.8 0.6

90 95.0 91.5 3.5 85.5 84.6 0.9 85.0 83.5 1.5

95 96.8 92.8 4.0 86.6 85.6 1.0 86.5 84.0 1.5

98 H 94.2 - H 86.4 - H 86.4 -

99 H 94.8 - H 86.9 - H 87.3 -
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TABLE XXIV

COMPARISON OF MAXIMUM (_R+M)12 OCTANE NUMBER REQUIREMENTS

1981 and 1980 Imported Vehicles

PR Fuels FBRU Fuels FBRSU Fuels
Percent
Satisfied 1981 1980 a 1981 1980 A 1981 1980 _

10 84.4 79.4 5.0 82.4 79.5 2.9 81.8 79.0 2.8

20 86.0 84.5 1.5 83.5 82.9 0.6 83.4 83.3 0.1

30 87.3 86.1 1.2 84.5 84.4 0.1 84.2 84.7 -0.5

40 88.2 87.3 0.9 85.1 85.1 0.0 84.9 85.3 -0.4

50 89.0 88.0 1.0 85.6 85.6 0.0 85.5 86.0 -0.5

60 89.7 88.8 0.9 86.2 86.4 -0.2 86.1 86.7 -0.6

70 90.9 89.7 1.2 87.2 87.2 0.0 87.2 87.4 -0.2

80 92.9 90.5 2.4 88.6 87.8 0.8 88.7 88.3 0.4

90 95.0 91.5 3.5 90.3 88.6 1.7 90.6 89.2 1.4

95 96.8 92.8 4.0 91.7 89.8 1.9 92.4 90.0 2.4

98 H 94.2 - H 90.9 - H 92.8 -

99 H 94.8 - H 91.7 - H 93.8 -

________________
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TABLE XXV

50TH PERCENTILE ACCELERATION TECHNIQUE

FBRU OCTANE NUMBER REQUIREMENTS

1981 US and Imported Vehicles

(414 Vehicles)

Percent Research Motor (R+M)/2
Satisfied Octane Number Octane Number Octane Number

10 83.5 78.8 81.1

20 85.1 79.8 82.5

30 86.1 80.4 83.3

40 87.0 81.0 84.0

50 88.1 81.7 84.9

60 89.7 82.5 86.1

70 91.0 83.2 87.1

80 92.3 83.9 88.1

90 94.3 85.1 89.7

95 95.9 85.9 90.9

98 97.4 87.0 92.2

99 98.8 88.0 93.4

, i | .
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TABLE XXVI

50TH PERCENTILE ACCELERATION TECHNIQUE

FBRU OCTANE NUMBER REQUIREMENTS

1981 US and Imported Cars

(389 Cars)

Percent Research Motor (R+4)/2
Satisfied Octane Number Octane Number Octane Number

10 83.1 78.6 80.8

20 84.8 79.7 82.2

30 85.8 80.3 83.1

40 86.8 80.8 83.8

50 87.7 81.4 84.6

60 89.1 82.2 85.6

70 90.5 83.0 86.7

80 92.0 83.7 87.8

90 93.7 84.7 89.2

95 95.9 86.0 90.9

98 97.6 87.1 92.4

99 99.2 88.2 93.7

| -
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TABLE XXVII

50TH PERCENTILE ACCELERATION TECHNIQUE

FBRU OCTANE NUMBER REQUIREMENTS

1981 US Vehicles

(316 Vehicles)

Percent Research Motor (R+M)/2
Satisfied Octane Number Octane Number Octane Number

10 83.9 79.2 81.5

20 85.4 80.0 82.7

30 86.5 80.7 83.6

40 87.7 81.5 84.6

50 89.3 82.3 85.8

60 90.5 82.9 86.7

70 91.4 83.4 87.4

80 92.6 84.0 88.3

90 94.5 85.2 89.9

95 96.1 86.1 91.1

98 97.8 87.2 92.5

99 99.3 88.3 93.8

Hi at i
li I• I II i i
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TABLE XXVIII

50TH PERCENTILE ACCELERATION TECHNIQUE

FBRU OCTANE NUMBER REQUIREMENTS

1981 US Cars

(298 Cars)

Percent Research Motor (R+M)/2
Satisfied Octane Number Octane Number Octane Number

10 83.6 78.9 81.2

20 85.1 79.8 82.5

30 86.2 80.5 83.4

40 87.3 81.2 84.3

50 88.7 82.0 85.4

60 90.0 82.7 86.4

70 91.0 83.2 87.1

80 92.3 83.9 88.1

90 94.1 84.9 89.5

95 96.2 86.1 91.1

98 98.0 87.4 92.7

99 99.7 88.6 94.1
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TABLY XXIX

50TH PERCENTILE ACCELERATION TECHNIQUE

FBRU OCTANE NUMBER REQUIREMENTS

1981 Imported Vehicles

(98 Vehicles)

Percent Research Motor (R+M)/2
Satisfied Octane Number Octane Number Octane Number

10 82.6 78.2 80.4

20 84.5 79.5 82.0

30 85.5 80.1 82.8

40 86.2 80.6 83.4

50 86.9 81.0 83.9

60 87.6 81.4 84.5

70 88.5 81.8 85.2

80 90.9 83.2 87.0

90 93.5 84.6 89.0

95 95.4 85.7 90.6

98 96.5 86.4 91.4

99 97.2 86.9 92.0

LtI
2*t
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TABLE XXX

COMPARISON OF MAXIMUM WITH 50TH PERCENTILE ACCELERATION TECHNIQUE

FBRU RESEARCH OCTANE NUMBER REQUIREMENTS

1981 US and Imported Vehicles

Percent Maximum 50th Percentile
Satisfied Octane Number Octane Number

(417 Veh) (414 Veh)

10 85.5 83.5 2.0

20 87.0 85.1 1.9

30 88.0 86.1 1.9

40 89.1 87.0 2.1

50 90.3 88.1 2.2

60 91.6 89.7 1.9

70 92.8 91.0 1.8

80 94.0 92.3 1.7

90 96.1 94.3 1.8

95 97.9 95.9 2.0

98 H 97.4 -

99 H 98.8
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TABLE XXXII

MAXIMUM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

Research Motor (R+M)/2
Octane No. Octane No. Octane No.No.

Model Tested PR FBRU FBRSU FBRU FBRSU FBRU FBRSU

50% Satisfied

HIA 238 14 88.3 88.8 90.0 82.0 80.8 85.4 85.4

HIA 238/LIA 238 30 89.8 91.6 93.2 83.6 82.9 87.6 88.0

NCX 228/HCX 228/
ICX 228/LCX 228 19 84.6 85.4 86.9 79.9 78.6 82.7 82.7

NC5 225/HC5 225/
IC5 225/LC5 225 24 90.0 92.5 94.7 84.1 83.9 88.3 89.3

OL 216/ML 216 14 91.3 92.0 93.1 83.8 82.8 87.9 88.0

OL 216/ML 216M 13 90.7 91.6 92.2 83.5 82.2 87.5 87.2

OCA 223/MCA 223 16 89.3 90.1 91.4 82.7 81.7 86.4 86.6

PL 217/KL 217 14 82.4 84.5 86.5 79.2 78.3 81.9 82.4

PC 222/KC 222 24 84.3 85.8 87.1 80.1 78.7 82.9 82.9

90% Satisfied

HIA 238 14 90.7 92.1 93.9 83.8 83.4 87.9 88.6

IIA 238/LIA 238 30 94.0 97.0 99.8 86.8 87.5 91.9 93.7

NCX 228/HCX 228/
ICX 228/LCX 228 19 88.2 89.3 91.6 82.4 81.8 85.9 86.7

NC5 2251HC5 225/

ICS 225/LC5 225 24 93.8 97.6 99.9 87.0 87.5 92.2 93.7

OL 216/ML 216 14 95.9 96.6 97.8 86.4 86.1 91.5 92.0

OL 216MIML 216M 13 94.3 94.8 96.2 85.3 84.9 90.0 90.5

OCA 223/1CA 223 16 92.4 93.8 94.8 84.7 84.0 89.2 89.4

PL 217/KL 217 14 86.6 89.0 92.2 82.6 82.4 85.8 87.3

PC 222/KC 222 24 89.8 91.2 93.2 83.6 83.0 87.4 88.1
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TABLE XXXIV

TANK-FUEL KNOCK REPORTED BY TRAINED RATERS

I. All Vehicles
Cars Tested on Tank Fuel

No. in % Knocking
Model Survey No. Tested* No. Knocking (Weighted Population)

1981 417 326 42.9

1980 429 374 49.9

1979 490 414 47.3

1978 434 338 47.2

1977 478 457 44.2

II. 1981 Select Models

% Knocking

HIA 238 14 13 1 7.7

IIA 238/LIA 238 30 18 10 55.6

NCX 228/HCX 228/
ICX 228/LCX 228 19 17 3 17.6

NC5 225/HC5 225/
ICS 225/LC5 225 24 19 13 68.4

OL 216/ML 216 14 9 7 77.8

OL 216N/ML 2164 13 9 6 66.7

OCA 223/MCA 223 16 13 10 76.9

PL 217/KL 217 14 12 1 8.3

PC 222/KL 222 24 20 3 15.0

* Tank-fuel tests were optional when owner questionnaires were not obtained.
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TABLE XXXV

1981 VEHICLES REPORTED TO AFTER-RUN ON TANK FUEL

Both Owner/Rater Data
Total Observations No Spark Adjustment

Owner Rater Owner Rater

Vehicles Tested 169 309 148 148

After-Run Reported 19 9 18 5

AFTER-RUN REPORTED BY OWNER

(Vehicle Received with Spark at Manufacturer's Recommended Setting)

FBRU Tank Fuel
Obs. Vehicle Maximum RON
No. Code Requirement RON MON

167 KL 217 85.0 92.3 83.4

253 KL 217 86.0 91.4 83.5

14 KC 222 84.5 - -

237 KC 222 90.0 93.5 83.9

A* LIA 238 94.0 92.4 83.6

319 MCB 133 93.0 90.9 83.0

264 MCS 223M 99.0 92.0 83.2

233 MI 242 91.5 92.5 83.1

89 NIK 238 90.0 92.5 82.2

163 NIK 238 98.0 91.7 82.5

187 NIK 238 94.0 95.1 85.6

204 OL 216M 90.0 90.7 83.4

309 OCS 223M 94.0 91.6 82.7

305 0 V250 91.0 91.6 82.7

200 PL 217 85.0 91.8 84.3

101 PC 222 82.0 92.0 83.2

239 PC 226 90.0 92.7 83.4

247 T 224 88.0 94.0 83.8
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TABLE XXXVII

ENGINE SPEEDS FOR MAXIMUM AND 50TH PERCENTILE

ACCELERATION TECHNIQUE OCTANE NUMBER REQUIREMENTS

Weighted % of Vehicles Having Requirements
in Indicated (rpm) Ranges

All 1981 Vehicles

Maximum Requirements PR FBRU FBRSU

Engine Speed Range Fuels Fuels Fuels

1599 and Lower 26.6 24.7 23.3

1600 - 1999 32.2 30.0 29.8

2000 - 2399 21.9 19.8 18.2

2400 - 2799 15.7 16.7 15.9

2800 - 3199 2.9 4.5 6.7

3200 and Higher 0.7 4.3 6.2

50th Percentile
Acceleration Technique

Engine Speed Range

1599 and Lower - 16.4 -

1600 - 1999 - 26.3 -

2000 - 2399 - 25.7 -

2400 - 2799 - 19.7 -

2800 - 3199 - 8.7 -

3200 and Higher - 3.2 -

- ~ .ob•
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TABLE XXXIX

MILES PER HOUR FOR FBRU 50TH PERCENTILE

ACCELERATION TECHNIQUE OCTANE NUMBER REQUIREMENTS

% of Cars Having
Requirements Within MPH Ranges

No. of MPH 0- 10- 20- 30- 40- 50-
Cars Avg. 9 19 29 39 49 59 60

I. SELECT MODELS

HIA 238 14 46.0 7 64 29

IIA 238/LIA 238 30 42.5 6 27 40 27

NCX 228/HCX 228/
ICX 228/LCX 228 19 47.0 21 26 53

NC5 225/HC5 225/
IC5 225/LC5 225 24 48.5 13 33 50 4

OL 216/ML 216 14 39.2 43 57

OL 216M/ML 216M 13 43.4 31 38 23 8

OCA 223/MCA 223 16 51.0 6 13 81

PL 217/KL 217 14* 38.1 66 17 17

PC 222/KC 222 23* 39.2 10 42 38 10

I. POPULATION (Weighted)

US and Imported

Vehicles 414** 42.8 0.5 0.0 5.6 27.9 35.7 29.6 0.7
(132 Models)

* Two cars had requirements of L (<78 RON)

* Five Vehicles had requirements of L (<78 RON)
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TABLE XL

ROAD OCTANE DEPRECIATION OF 1981 FBRU AND FBRSU 
FUELS

All 1981 Vehicles

FBRU Fuels 
FBRSU Fuels

Road Road

% Sensi- Octane Depre- % Sensi- Octane Depre-

RON Satisfied tivity Rating ciation Satisfied tivi Ratip ciation

84 4.9 4.8 83.2 0.8 3.3 7.5 -

85 7.7 5.2 84.2 0.8 5.0 7.5 - -

86 12.6 5.6 85.1 0.9 8.5 8.0 84.2 1.8

87 20.2 6.0 86.3 0.7 13.7 8.3 85.2 1.8

88 30.0 6.4 87.4 0.6 19.8 8.6 86.4 1.6

89 39.4 6.9 88.4 0.6 27.9 8.9 87.2 1.8

90 47.6 7.3 89.1 0.9 37.6 9.2 88.2 1.8

91 54.9 7.8 89.8 1.2 47.2 9.6 89.0 2.0

92 62.7 8.3 90.5 1.5 54.6 9.9 89.6 2.4

93 71.6 8.7 91.2 1.8 61.9 10.2 90.2 2.8

94 79.8 9.1 92.3 1.7 69.7 10.6 91.0 3.0

95 85.7 9.5 93.0 2.0 75.8 10.9 91.7 3.3

96 89.5 10.0 93.8 2.2 82.0 11.2 92.6 3.4

97 92.7 10.3 94.5 2.5 87.6 11.5 93.2 3.8

98 95.2 10.6 95.3 2.7 91.5 11.8 94.2 3.8

99 97.3 10.9 - - 93.9 12.1 94.7 3.3

100 - - -
95.5 12.4 - -

101 
96.5 12.7 -
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FIGURE 1

DISTRIBUTION OF ODOMETER MILEAGE
FOR 1981 MODEL VEHICLES TESTED
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FIGURE 2a

DISTRIBUTION OF
MAXIMUM RON REQUIREMENTS

1981 U.S. AND IMPORTED VEHICLES

PR FUEL 416 VEHICLES
FBRU FUEL 417 VEHICLES
FBRSU FUEL 417 VEHICLES
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FIGURE 3

COMPARISON OF
MAXIMUM PR FUEL REQUIREMENTS

1981 AND 1980 U.S. AND IMPORTED VEHICLES

1981 SURVEY 416 VEHICLES
.. 1980 SURVEY 429 VEHICLES
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FIGURE 4

COMPARISON OF
MAXIMUM FBRU FUEL RON REQUIREMENTS

1981 AND 1980 U.S. AND IMPORTED VEHICLES

1981 SURVEY 417 VEHICLES
1980 SURVEY 429 VEHICLES
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FIGURE 5

COMPARISON OF
MAXIMUM FBRSU FUEL RON REQUIREMENTS
1981 AND 1980 U.S. AND IMPORTED VEHICLES

1981 SURVEY 417 VEHICLES
*..nam~mu.1980 SURVEY 429 VEHICLES
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FIGURE 6a

DISTRIBUTION OF MAXIMUM RON REQUIREMENTS - 1981 U.S. VEHICLES

PR FUEL 317 VEHICLES
FBRU FUEL 318 VEHICLES
FBRSU FUEL 318 VEHICLES
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FIGURE 7

COMPARISON OF
MAXIMUM PR FUEL. REQUIREMENTS

1981 AND 1980 US. VEHICLES

1981 SURVEY 317 VEHICLES
-- 1980 SURVEY 344 VEHICLES
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FIGURE 8

COMPARISON OF
MAXIMUM FBRU FUEL REQUIREMENTS

1981 AND 1980 U.S, VEHICLES

1981 SURVEY 318 VEHICLES
~ 1980 SURVEY 344 VEHICLES
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FIGURE 9

COMPARISON OF
MAXIMUM FBRSU FUEL REQUIREMENTS

1981 AND 1980 U.S. VEHICLES
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1980 SURVEY 344 VEHICLES
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FIGURE ica

DISTRIBUTION OFI
MAXIMUM RON REQUIREMENTS

1981 IMPORTED VEHICLES

PR FUEL 99 VEHICLES
FBRU FUEL 99 VEHICLES
FBRSU FUEL 99 VEHICLES
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FIGURE Ila

DISTRIBUTION OF 50tH PERCENTILE FBRU
RON REQUIREMENTS

1981 U.S. AND IMPORTED VEHICLES
(414 VEHICLES)
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FIGURE 128

DISTRIBUTION OF 50TH PERCENTILE FBRU*
RON REQUIREMENTS

1981 U.S. VEHICLES
(316 VEHICLES)
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FIGURE 13m

DISTRIBUTION OF 50Th PERCENTILE FBRU*
RON REQUIREMENTS

1961 IMPORTED VEHICLES
(98 VEHICLES)
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FIGURE 14

COMPARISON OF MAXIMUM FBRU RON REQUIREMENTS
WITH 50TH PERCENTILE REQUIREMENTS

1981 U.S. AND IMPORTED VEHICLES
MAXIMUM (417 VEHICLES)
50TH PERCENTILE (414 VEHICLES)
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FIGURE 24
ENGINE SPEEDS FOR MAXIMUM AND 50TH PERCENTILE*

OCTANE NUMBER REQUIREMENTS
ALL 1981 VEHICLES

PR FUEL 416 VEHICLES MAIMUM
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PARTI CI PATING LABORATORIES

EASTERN AREA EAST CENTRAL AREA

E. I. du Pont de Nemours and Company, Inc. Ethyl Corporation
Wilmington, Delaware Detroit, Michigan

Exxon Research and Engineering Company Ford Motor Company
Linden, New Jersey Dearborn, Michigan

Gulf Research and Development Company General Motors Corporation
Pittsburgh, Pennsylvania Warren, Michigan

Mobil Research and Development Corporation Shell Canada
Paulsboro, New Jersey Oakville, Ontario

Sun Company Standard Oil Company (Ohio)
Marcus Hook, Pennsylvania Cleveland, Ohio

Texaco Inc.
Beacon, New York

WESTERN AREA WEST CENTRAL

Chevron Research Company Amoco Oil Company
Richmond, California Naperville, Illinois

Union Oil Company of California Phillips Petroleum Company
Brea, California Bartlesville, -Oklahoma

Shell Development Company
Houston, Texas

* wwh.,
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1981 CRC OCTANE NUMBER REQUIREMENT SURVEY

(CRC Project No. CM-123-81)

1981 Analysts Panel

D. P. Barnard, Leader Standard Oil Company (Ohio)

J. L. Jorzone Mobil Research and Development Corporation

1. J. Brown Ethyl Corporation

E. S. Corner Consultant

N. D. Esau Amoco Oil Company

0. W. Hall Chevron Research Company

J. D. Rogers, Jr. E. I. du Pont de Nemours and Company, Inc.

K. R. Schaper Gulf Research and Development Company

R. A. Wirth Sun Company

T. Wusz Union Oil Company of California

mm
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TABLE C-I

SUPPLIERS' FUEL INSPECTIONS

COMPARISON OF 1980 AND 1981 FBRU FUELS

Intermediate-
Low-Octane Octane High-Octane
Base Blend Base Blend Base Blend

RMFD RWFD R4FD RMFD RMFD RPFD
332-81 326-80 333-81 327-80 334-81 328-80

Laboratory Inspection

Distillation, OF
1BP 97 106 97 106 91 114

10% Evap. 130 138 126 138 124 156

30% Evap. 160 182 167 164 173 198

50% Evap. 197 219 204 202 225 238

70% Evap. 235 243 232 256 247 257

90% Evap. 308 318 285 344 285 296

End Point 383 404 377 436 347 360

Gravity, OAPI 66.9 66.6 62.2 60.6 53.1 51.2

RVP, psi 8.4 8.0 9.0 7.1 9.0 6.9

Lead, g/gal. <0.003 0.009 <0.003 0.015 <0.003 0.013

Oxidation Stability, hr. >24 >24 >24 >24 >24 >24

Hydrocarbon Type, Vol. %

Aromatics 18.0 12.7 18.0 18.2 47.0 50.8

Olefins 5.0 10.6 8.0 11.1 0.0 1.6

Saturates 77.0 76.7 74.0 70.7 53.0 47.6

Research Octane Number 77.4 77.1 90.7 89.9 100.4 100.9

Motor Octane Number 73.6 73.1 82.9 82.1 89.1 90.0

Sensitivity 3.8 4.0 7.8 7.8 11.3 10.9

- ----- '---.-~.- ----- -
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TABLE C-II

OCTANE NUMBERS AND COMPOSITIONS FOR 1981 FBRU FUELS

Blending Data Composition,
Volume Percent

Research Motor Sensi-

Octane No. RMFD-332-81 RMFD-333-81 RMFD-334-81 Octane No.

78 97.0 3.0 - 74.3 3.7

80 82.5 17.5 - 76.1 3.9

82 67.0 33.0 - 77.8 4.2

84 52.0 48.0 - 79.2 4.8

85 44.0 56.0 - 79.8 5.2

86 36.0 64.0 - 80.4 5.6

87 28.0 72.0 - 81.0 6.0

88 20.0 80.0 - 81.6 6.4

89 12.0 88.0 - 82.1 6.9

90 4.0 96.0 - 82.7 7.3

91 - 95.0 5.0 83.2 7.8

92 - 85.0 15.0 83.7 8.3

93 - 75.0 25.0 84.3 8.7

94 - 65.0 35.0 84.9 9.1

95 - 55.0 45.0 85.5 9.5

96 - 45.0 55.0 86.0 10.0

97 34.0 66.0 86.7 10.3

98 24.0 76.0 87.4 10.6

99 15.0 85.0 88.1 10.9

100 3.0 97.0 88.8 11.2

I
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TABLE C-III

SENSITIVITIES OF 1980 AND 1981 FBRU AND FBRSU FUELS

FBRU FBRSU
Research

Octane No. 1981 1980 A 1981 1980

78 3.7 3.5 0.2 5.8 5.5 0.3
80 3.9 4.1 -0.2 6.4 5.9 0.5
82 4.2 4.5 -0.3 6.9 6.4 0.5
84 4.8 5.1 -0.3 7.5 7.0 0.5
85 5.2 5.3 -0.1 7.7 7.3 0.4
86 5.6 5.6 0.0 8.0 7.6 0.4
87 6.0 6.0 0.0 8.3 8.0 0.3

88 6.4 6.3 0.1 8.6 8.4 0.2
89 6.9 6.7 0.2 8.9 8.9 0.0
90 7.3 7.0 0.3 9.2 9.4 -0.2
91 7.8 7.4 0.4 9.6 9.8 -0.2
92 8.3 7.8 0.5 9.9 10.2 -0.3
93 8.7 8.2 0.5 10.2 10.6 -0.4
94 9.1 8.5 0.6 10.6 11.0 -0.4

95 9.5 8.9 0.6 10.9 11.5 -0.4
96 10.0 9.3 0.7 11.2 11.9 -0.7
97 10.3 9.7 0.6 11.5 12.3 -0.8
98 10.6 9.9 0.7 11.8 12.6 -0.8
99 10.9 10.2 0.7 12.1 12.7 -0.6

100 11.2 10.4 0.8 12.4 12.7 -0.3
101 - (10.4) - 12.7 (12.6) 0.1
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TABLE C-IV

SUPPLIERS' FUEL INSPECTIONS

COMPARISON OF 1980 AND 1981 FB' FUELS

Inte; iate
Low-Octane 0 m High-Octane
Base Blend Bas j Base Blend

RMFD RFD RM4FD kMFD RMFD RMFD
335-81 329-80 336-81 330-80 337-81 331-80

Laboratory Inspection

Distillation, OF
lBP 101 100 99 90 103 104
10% Evap. 134 146 134 124 131 152
30% Evap. 174 203 170 159 179 204
50% Evap. 217 262 202 214 232 240
70% Evap. 266 308 237 248 268 257
90% Evap. 354 388 320 353 315 294
End Point 412 420 406 430 390 398

Gravity, OAPI 62.8 53.1 58.1 63.5 53.5 46.2

RVP, psi 7.3 9.3 7.6 9.0 8.2 6.9

Lead, g/gal. <0.003 0.009 <0.003 0.017 <0.003 0.014

Oxidation Stab., hr. >24 >24 >24 >24 >24 >24

Hydrocarbon Type, Vol.

Aromatics 16.0 36.0 25.0 23.8 43.0 59.8
Oleflns 33.0 18.2 10.0 26.5 5.0 12.4
Saturates 51.0 45.8 65.0 49.7 52.0 27.8

Research Octane Number 77.8 77.3 90.7 90.8 101.5 100.6

Motor Octane Number 71.4 71.2 80.8 80.9 88.4 87.7

Sensitivity 6.4 6.1 9.9 9.9 13.1 12.9
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TABLE C-V

OCTANE NUMBERS AND COMPOSITIONS FOR 1981 FBRSU FUELS

Blending Data Composition,
Volume Percent

Research Motor Sensi-
Octane No. RMFD-335-81 RMFD-336-81 RMFD-337-81 Octane No. tivity

78 96.0 4.0 - 72.2 5.8

80 81.0 19.0 - 73.6 6.4

82 66.0 34.0 - 75.1 6.9

84 51.0 49.0 - 76.5 7.5

85 43.0 57.0 - 77.3 7.7

86 35.5 64.5 - 78.0 8.0

87 27.5 72.5 - 78.7 8.3

88 20.0 80.1) 79.4 8.6

89 12.0 88.0 - 80.1 8.9

90 4.0 96.0 - 80.8 9.2

91 - 96.0 4.0 81.4 9.6

92 - 87.5 12.5 82.1 9.9

93 - 79.0 21.0 82.8 10.2

94 - 70.0 30.0 83.4 10.6

95 - 61.0 39.0 84.1 10.9

96 - 52.0 48.0 84.8 11.2

97 - 42.5 57.5 85.5 11.5

98 - 33.0 67.0 86.2 11.8

99 - 22.5 77.5 86.9 12.1

100 - 10.0 90.0 87.6 12.4

101 - - 100.0 88.3 12.7

iI
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I. INTRODUCTION

The 1981 program of the CRC Light-Duty Octane Number Requirement
Survey Group will consist of a survey of the octane number re-
quirements of 1981 model domestic and imported vehicles. For
the purposes of this program, the designation "passenger vehicles"
will include passenger cars and light-duty (.8500 lb/3856 kg GVW)
pickup trucks, and vans. Approximately 450 vehicles will be tested.
Most of these vehicles will be sampled in proportion to their rela-
tive production or import volume, to provide data from which to
estimate the distribution of octane nvmber requirements for the
1981 model vehicle population in the United States. In addition,
select models of special interest will be tested in sufficient
numbers to estimate their requirement distributions.

Knocking characteristics will be investigated with three series
of reference fuels. Tank fuel knock will also be evaluated.
Octane requirements will be established for each vehicle using
high sensitivity unleaded full-boiling range reference (FDRSU)
fuels, average sensitivity unleaded full-boiling range reference
(PBRU) fuels, and primary reference (PR) fuels.

Octane requirements throughout the speed range will be obtained
with PR fuels only. After-run characteristics will be observed
on tank fuel.

II. GEOGRAPHICAL AREAS

As in previous years, the 1981 Survey will be conducted on a
nationwide basis. The country has been divided into four geo-
graphical areas. Participants located in New York, New Jersey,
Delaware, and Pennsylvania have been included in the Eastern
area; those located in Ohio, Michigan, and Kentucky comprise
the East Central area; those in Illinois, Texas, and Oklahoma
comprise the West Central area; and California participants
make up the Western area. A coordinator has been appointed
for each area as follows:

Eastern Area - S. Antika
East Central Area - D. P. Barnard
West Central Area - J. B. Baker
Western Area - T. Wusz

The area coordinators will contact their area participants peri-
odically regarding the progress of the survey. To expedite this,
it is suggested that participants send copies of all correspon-
dence concerning the survey to the area coordinators. This program
outlines the survey in broad terms. If more detailed information
is desired, it is suggested that the participant contact his area
coordinator.
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III. VEHICLES

A total of approximately 450 vehicles will be tested in the 1981
Survey. By requesting each participating laboratory to test 25
vehicles and assiming 18 participants, the 450-vehicle total is
obtained. These will be divided into two groups: (1) the sta-
tistical group, sampled in proportion to U. S. car model produc-
tion or import volume, and (2) select models of special interest.
Approximately 20 of each of these select models will be tested
to provide an estimate of the octane requirement distribution for
each model. Some of these 20 vehicles will be those already in-
cluded in the statistical group, and the remainder will be addi-
tional vehicles added to the program.

The desired number of vehicles to be tested in each category is
as follows:

Statistical Group 400
Additional Select

Model Group 50

Total 450

A detailed breakdown of the specific models and the number of each
model to be tested will be circulated to the participants in May
1981 after an estimate of vehicle model production has been ob-
tained. Design specifications for select models to be tested
in the 1981 Survey are shown on page D-5. Selection of these ve-
hicles has been based on new or modified design characteristics
that might have a significant effect on octane number require-
ments and high sales volume which allows individual treatment
without additional testing.

Wherever possible, specific vehicle assignments to individual
participating laboratories will be made in a pattern which tends
to minimize data bias. This will be accomplished by apportioning
cars of a given model wmong the four geographical areas, and sub-
sequently among the laboratories within sach area, in order to
minimize the effect of non-random factors on the results of the
Survey.

IV. FUELS

A. Full-Boilina Range Reference Fuels

Two full-boiling range reference fuel series will be used to
define the vehicle octane number requirements. The two series
will be unleaded and of varying sensitivity. One series will
be comparable to the average sensitivity of unleaded commercial
fuels (FBRU); the other series (FBRSU) will be about two num-
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bes higher in sensitivity than the FBRD fuels. The nominal
Research Octane Number (RON) range for both fuel series is 77
to 101.

The two series will be blended in increments of two RON up to
84 and one RON above 84 from three base fuels for each series.
The base fuels are compounded from normal refinery gasoline
components. Limiting specifications for each base fuel for
bbth series are shown in Table D-II.

Research and Motor ratings will be determined for incremental
blends of each fuel series by all participants to provide data
for establishment of blending curves. The average ratings and
blending curves will be circulated to all participants.

B. Primary Reference Fuels

Blends of ASTM-grade isooctane and normal heptane will be pre-
pared in two octane number increments from 76 to 82 and one
octane number increments from 82 to 100.

C. Tank Gasoline

Research and Motor octane ratings will be obtained only on
gasoline samples from the tank of vehicles with owner ques-
tionnaire (Attachment i). Owner' s questionnaire should be
deleted when:

a) the vehicle does not have a regular driver;
b) the ignition timing had to be reset.

V. TEST TECHNIQUE

All tests are to be conducted using the technique entitled, "Tech-
nique for Determination of Octane Number Requirements of Light-
Duty Vehicles" (CRC Designation E-15-81). A copy of this tech-
nique is included as Attachment 2 to this program. Octane number
requirement investigations are to be conducted in all vehicles
under level road conditions. Any vehicle obviously in poor me-
chanical condition or with malfunctioning emission control devices
should not be considered for test work. The vehicles must have a
minimum of 6000 deposit miles (9656 km) and preferably be privately
owned and operated. Vehicles previously used for fuel road octane
rating must not be employed in this Survey.

Data should be reported on each vehicle tested, even though knock

was not encountered on any of the fuels.

The order in which the fuels are to be tested is as follows:

1) Tank fuel; 2) FBRSU; 3) FBRU; 4) PR.
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VI. DATA FORMS

The test results on each vehicle will be reported on data form
DFMF-11-1181 and work form DFMF-12-1181. Copies of these forms
will be mailed to all participants from the CRC office with in-
structions for their use printed on the forms. Additional in-
structions are included in each test technique.

VII. REPORTING RESULTS

A consolidated data report form DFMF-15-1181 and speed range sum-
mary form DFMF-25-1181 will also be provided by CRC. The consoli-
dated report forms and standard data forms for each vehicle tested
should be submitted to the Coordinating Research Council, Inc.,
219 Perimeter Center Parkway, Atlanta, Georgia 30346, as soon as
possible, but not later than October 31, 1981.
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Artact 1

OWNqER I S QUESMONIIAIR

CRC OCTANE NMER UQU.R NT SURVEY

OWtER:

Your vghicle is being tested for fuel octane umber requirements

by a Coord.ai Ras&&rcb CommCIl activity. To hal nalyze
the data, we =d like the person, who bas recently en driving
the vehicle to ssver the following questions:

1. Has any en8ine knock (ping) been encoumtered mi..L--#0e-:fuel -that

is now in the tank?
Yes Occasionally

so Frequently

2. if "Yes" was it during any of these conditions?

Low Speed D Rill Climbinug = Aczalerati=n

J Sgh Speed 0 Towing Trailer =1 Ac:celeration

3. Did you consider the knock (ping) objectionable?

Yies slo

4. With the fuel now in the tank, baa t e:enqfne-ey m-4vtiuaed

to- run afte*the.- key was turted off?

Yes Mo4

5. If "Yes",. did you consider the engine running with the key

off objectionable?

Vehicle Make __License No.

Veheile Identification No.
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Attachment 2

TECHNIQUE FOR DETERMINATION
OF OCTANE NUMBER REQUIREMENTS

OF LIGHT-DUTY VEHICLES

(CRC Designation E-15-81)

A. GENERAL

The technique provides for the determination of octane number
requirements of a vehicle in terms of borderline spark knock
and surface ignition knock, regardless of throttle position,
on two series of full-boiling range reference fuels as well
as on primary reference fuels. It also provides octane re-

srements throughout the speed range on primary reference

Spark knock, surface ignition, and after-run characteristics

of tank fuel will also be determined.

B. DEFINITION OF TERMS

1. The following definitions of knock were approved by the
CPR and CLR Comnittees on June 8, 1954, and will be used
in this technique. Knock is the noise associated with
autoignition* of a portion of the fuel-air mixture ahead
of the advancing flame front. The flame front is pre-
supposed to be moving at normal velocity. With this
definition, the source of the normal flame front is im-
material; it may be the result of surface ignition or
spark ignition.

a. Spark Knock: A knock which is recurrent and
repeatable in terms of audibility. It is con-
trollable by the spark advance; advancing the
spark increases the knock intensity, and re-
tarding the spark reduces the intensity. This
definition does not include surface ignition
knock.

b. Surface Ignition Knock: Knock which has been
preceded by a surface ignition. It is not con-
trollable by spark advance.** It may or may
not be recurrent and repeatable.

* Autoignition: The spontaneous ignition and the resulting
very rapid reaction of a portion or all of the fuel-air
mixture. The flame speed is many, many times greater than
that which follows normal spark ignition. There is no time
reference for autoignition.

** For the purpose of this program, it ia no . intended that
surface ignition knock be identified by m-1pulation of
the spark advance.
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2. The following definitions of knock intensity were
specifically adopted for use in this technique:

a. No Knock: This means no spark knock or surface
ignition knock.

b. Borderline Knock: This means spark knock of
lowest audible intensity, recurrent surface
ignition knock of borderline intensity, or in-
frequent (three or less) surface ignition knocks
regardless of intensity.

c. Above Borderline Knock: This means greater than
borderline spark knock, recurrent suface ignition
knock greater than borderline intensity, or frequent
(four or more) surface ignition knocks regardless of
intensity.

d. After-Run: The engine continues to operate after the

ignition is turned off.

3. Definition of Accelerations

Accelerations are made at maximum-throttle and part-
throttle conditions which are defined below:

a. Maximum-Throttle: The throttle is depressed and held
at detent throughout the acceleration. This could be
in highest gear or passing gear for automatic trans-
missions. The detent manifold vacuum obtainable on a
given model is determined by the transmission charac-
teristics.

b. Part-Throttle: The throttle is depressed and regulated
throughout the acceleration to maintain a desired, con-
stant critical manifold vacuum in highest gear. Part-
throttle will constitute any throttle position above
detent vacuum up to the highest road load vacuum,

c. 50th Percentile: The throttle is depressed and regu-
lated to maintain an acceleration profile representative
of average customer driving patterns.

C. VEHICLE PREPARATION

The following vehicle preparation steps should be completed
before any octane tests are run. Detailed procedures for each
adjustment can be found in the manufacturers' shop manuals.

1. Record vehicle identification number and emission control
type, Federal, Altitude, or California. Fill in heading
on data sheet DFMF-ll-1181. Ford emission calibration
numbers are to be recorded.

2h
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2. Inspect all vacuum lines and air pump hoses for appropriate
connections. Also, check to see if PCV valve, distributor
vacuum delay valve, EGR valve, and heated inlet air mechan-
ism are functioning. Engine must be warmed up for these checks.

3. Record engine idle speed and observe anti-dieseling solenoid
operation. Adjust to manufacturers' recommended specifica-
tions as specified on the under-hood decal.

4. Observe and record basic spark timing at recommended engine
speed. Adjust to manufacturers' reconended setting as spec-
ified on the under-hood decal.

5. Crankcase oil, radiator coolant, automatic transmission fluid,
and battery fluid levels shall be maintained as recommended
by the manufacturer.

6. A calibrated tachometer graduated in 100 rpm (or smaller)
increments and capable of indicating engine speed from
0-5000 rpm shall be installed on each vehicle.

7. One calibrated vacuum gage, graduated in one-half inch of
mercury (or smaller) increments and capable of indicating
vacuum from 0-24 inches of mercury (0-81 KPa) shall be con-
nected to the intake manifold.

8. An auxiliary fuel system shall be provided to supply test
fuels to the engine. Caution shall be taken to avoid plac-
ing auxiliary fuel lines in locations which promote vapor
lock. If vehicles with carbureted engines have tank return
fuel lines, this return line should be blocked off. Discon-
nect fuel tahk vent line at evaporation control system can-
ister. Instructions for fuel handling with fuel injection
systems are given in Appendix A.

9. For vehicles equipped with knock sensor systems, instrumen-
tation should be installed as described in Appendix B.

10. For vehicles with owner questionnaire completed, a sample
of the tank gasoline shall be withdrawn for determination
of Research and Motor method octane number ratings.

D. TEST PROCEDURE

1. Engine Warm-Up

a. To stabilize engine temperatures, a minimum of ten miles
of warm-up is required. The test vehicle should be oper-
ated at 55 mph (t8 kph) in top gear with a minimum of
full-throttle operation.

b. During the warm-up period, the general mechanical con-
dition of the vehicle should be chocked to insure sat-
isfactory and safe operation during test work.
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2. Fuel Change-Over

Caution: Because of the installation of catalytic devices
on these vehicles, permanent damage may result if the en-
gine runs lean or stalls. Therefore, change-over from one
uel to another must be accomplished without running the
carburetor or fuel injection system dry. Fuel handling
procedures for vehicles equipped with fuel injection sys-
tems are explained in Appendix A.

To eliminate contamination of the new fuel with residual
amounts of the previous fuel, flush system twice with new
fuel.

After fuel change-over, make % maximum-throttle acceler-
ation before beginning Vehicle Rating Procedure.

3. Details of Observations

a. Operating Conditions

All octane number requirements will be determined under
level road acceleration conditions.

Manual Transmissions: Vehicles with 3- and 4-speed
transmissions shall be rated in highest gear. Vehicles
with 5-speed transmissions shall be rated in 4th gear.

Automatic Transmissions: Automatic transmissions shall
be run in the highest gear possible.

Tests will be conducted on moderately dry days, prefer-
ably at ambient temperatures above 60°F (15.50 C). Tests
should not be conducted during periods of high humidity
such as prevail when rain is threatening or during or
imediately after a rain storm. Laboratories with con-
trol capabilities should target for 70oF (21 0 C) air tem-
perature and 50 grains of water per pound (7.14 gn/kg)
of dry air whenever possible.

Air-conditioned vehicles will be tested with air condi-
tioner turned ON. (Normal setting, low fan)

b. Order of Fuel Testing

1. Tank 3. FBRU

2. FBRSU 4. Primary

c. Determination of Knock Intensity

Octane requirements will be established by evaluating
the occurrence of knock in terms of knock intensity:
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"N" for none, "B" for borderline, and "A" for above
borderline. Establishment of representative knock
intensity for a given fuel will be accomplished with
the fewest number of accelerations possible. As de-
fined below, the first two duplicating accelerations
are sufficient with "N" and "B" knock intensity.

Number of Accelerations Representative Rating
1 3

N N - N
N B N N
N B B B
B N B B
B B - B
B A - A
A - - A

All subsequent accelerations will normally be discon-
tinued when "A" knock intensity is experienced, and
testing continued with a higher octane number fuel in
that series. An exception will be made if "A" knock
is experienced on the hithest octane fuel which knocks
in the engine. In this case, it may be necessary to
run additional accelerations to determine the speed of
maximum knock intensity. If "A" knock is experienced
at initiation of acceleration, as limited by trans-
mission characteristics, this speed will be considered
the speed of maximum knock. Otherwise, the midpoint
between knock-in and knock-out will be considered the
speed of maximum knock. When establishing knock-in
and knock-out, back off on the throttle between points
to eliminate "A" knock. Tip-in knock should be ignored.

d. Determination of Octane Requirements and After-Run
Characteristics

Tests should be run to 60 mph (97 kph) unless required
to terminate at 55 mph (88 kph) because of legal speed
limits.

The procedure for knock sensor equipped-cars is shown
in Appendix B.

1) Vehicle Operating Procedure (for driver)

a) For establishment of transmission characteristics,
obtain top gear downshift engine rpm and manifold
vacuum at 25,-35, 45, and 55 mph (40, 56, 72, 88
kph) by movement of the throttle through the de-
tent position. Record both engine rpm and mani-
fold vacuum at the downshift point for each speed.

I-
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The vehicle brakes may be applied lightly, if
necessary, to maintain vehicle speed. In ad-
dition, for transmissions with converter clutches,
determine the minium vacuum and minimum road
speed for converter clutch application. Record
on data sheet.

b) For maximum-throttle requirements in highest
gear, accelerate at the detent position from
teminimum obtainable speed as determined in
(a)* up to 60 mph (97 mph). If transmission
downshifts, abort and start acceleration again.

c) For maximum-throttle requirements in passing
gear for vehicles with automatic transmissions,
accelerate from 10 mph (16 kph) below the start-
ing speed for highest gear acceleration up to
60 mph (97 kph). When available, set shift gear
selector to passing gear.

d) For those vehicles with vacuum delay devices,
to stabilize vacuum advance before starting
each part-throttle acceleration, operate at
road load for 40 seconds at the speed from
which the acceleration is to begin.

e) For part-throttle requirements, accelerate in
highest gear at constant critical manifold vac-
uum from minimum obtainable speed to 60 mph
(97 kph), or until vehicle ceases to accelerate.
To obtain critical part-throttle vacuum, oper-
ate at road load for 40 seconds at 25, 35, 45,
and 55 mph (40, 56, 72, and 88 kph). At each
speed, move the throttle (in 3 to 5 seconds)
from the highest road load vacuum down to de-
tent manifold vacuum, or 1 inch Hg (3.4 KPa)
above the minimum vacuum at which converter
clutch engages. In this range, find a mani-
fold vacuum for maximum knock intensity to use
as the critical vacuum for all subsequent part-
throttle accelerations. The vehicle brakes may
be applied lightly, if necessary, to maintain
vehicle speed, except for vehicles with conver-
ter clutch transmissions.

* Starting speed for accelerations on manual transmission vehicles
should be the lowest speed from which the vehicle will accelerate
smoothly.



D-1 7

f) For 50th percentile reuirements, follow the
driving cycle described in Modes 1 and 2 be-
low:

Mode 1: Idle 20 seconds. Make a 50th percen-
Eile acceleration through the gears to 60 mph.
Decelerate to 55 mph and cruise for 0.5 mile.
Decelerate moderately to 30 mph.

Mode 2: Cruise at 30 mph for 0.2 mile. Make
a 5M percentile acceleration to 60 mph. De-
celerate to 55 mph and cruise for 0.5 mile.
Decelerate moderately to a stop.

Run the number of cycles necessary to be con-
sistent with the table on page 15. Complete
cycles (both modes) should be performed re-
gardless of the mode in which knock occurs.

The 50th percentile acceleration profile is
shown in Appendix C.

g) Determination of After-Run Characteristics

Determination of the occurrence of after-run
will be evaluated on tank fuel. Following
the engine warm-up, moderately brake the ve-
hicle to a stop (foot off throttle) and place
automatic transmission vehicles in park posi-
tion, manual transmission vehicles in neutral.
Air conditioner must be turned off. Inmedi-
ately turn key to the wOFF" position. Note
on the data sheet if after-run occurs.

2) Vehicle Rating Procedure (for rater)

Knock rating should be performed while in a normal
seated position (head above instrument panel) with
floor mats in place.

Step 1 - Using a fuel estimated to give borderline
knock in a given fuel series, investigate
for incidence of knock under conditions
as described in 3d()(b) above, and 3d(l)
(c) above.

Step 2 - If no knock occurs, go to a lower octane
number blend in that series and repeat
Step 1.
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Step 3 - If knock occurs at one or more of the oper-
ating conditions in Step 1, continue inves-
tigation at the critical condition(s) with
higher octane blends until highest octane
fuel giving knock is determined within one
octane number or one blend. Record maximum
knock intensity on all fuels and speed of
maximum knock intensity on highest octane
fuel that knocks.

Step 4 - Using the lowest octane blend that did not
knock in Step 3, investigate for incidence
of part-throttle knock as described in 3d
(1)(e). If knock occurs, continue inves-
tigation at critical vacuum until require-
ment is defined. Record maximum knock in-
tensity and critical manifold vacuum on all
fuels, and speed of maztmum knock intensity
on highest octane fuel that knocks.

Step 5 - With FBRU fuel only, investigate for inci-
dence or knock with 50th percentile accel-
erations as described in 3d(l)(f). If knock
occurs, continue investigation using both
modes with higher octane blends until high-
est octane fuel giving knock is determined
within one octane number or one blend. If
no knock occurs, investigate for knock with
lower octane number fuels until the require-
ment is determined or the lowest octane num-
ber fuel has been used. Record maximum knock
intensity on all fuels, and mode, manifold
vacuum, and speed of maximum knock intensity
on highest octane fuel that knocks.

The rating procedure is given in arrow diagram form

on page 21.

e. Tank Fuel Observations on Vehicles with Owner's Questionnaire

Investigate for maximum-throttle and part-throttle knock
as detailed in Item 3d(l). Define maximum knock intensity
as per Item 3c. Record maximum knock intensity, speed of
maximum knock intensity, and manifold vacuum at each oper-
ating condition. Determine after-run characteristics as
described in Item 3d(l)(g).

f. Octane Number Requirement Over Speed Range

Octane requirements over the speed range will be obtained
on primary reference fuels only using throttle position
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for maximum requirements. These will be established by
recording the knock-in and knock-out points during maxi-
mum requirement acceleration with each incremental fuel
investigated. It may be necessary to test one or two
additional lower octane fuels to describe the knocking
characteristics over the speed range. Accelerate at
maxim=m-throttle from minimum obtainable speed as de-
termined in 3d(l)(a), up to 3500 rpm, if necessary, in
order to define requirements. These should be run to
60 mph (97 kph) unless required to terminate at 55 mph
(88 kph) because of legal speed limits. If 3500 rpm
cannot be attained in top gear, accelerations shall be
discontinued and resumed in the next highest gear from
500 rpm below the engine speed at which top gear ac-
celerations were determined.

When "A" knock is experienced, continue the acceleration,
but back off on the throttle to maintain "B" knock until
just prior to the knock-out point.

E. IMTXRPFXTATTOW OF DATA

The data will be recorded on data sheet DFMF-I-1181. Octane re-
quirements for all reference fuels shall be determined as follows:

1. If the knock intensity of the highest fuel giving knock is bor-
derline, the requirement shall be reported as the octane number
of that fuel.

2. If the knock intensity of the highest fuel giving knock is above
borderline, the requirement shall be reported as one-half the
difference between the fuel giving knock and the next highest
fuel.

Speed range data shall be reported on data sheet DFHF-11-1181 as
the engine speed of knock-in and knock-out for the octane number
of the primary reference fuel tested.

When transferring data to the summary report form, record "no" data
as well as "yes" data.

Record data on all fuels tested, even though knock was not encoun-
tered. When transferring data to the sumary report form DFMF-15-
1181, record the higher among requirements under part-throttle and
maximum-throttle condition for all fuels, and the 50th percentile
requirement for FBRU fuel. Use proper letter designation (see foot-
notes on s-mmary sheet) to designate requirements outside of the
reference fuel limits.

Requirements for the various engine speeds will be determined by
fitting a smooth curve through the knock-in and knock-out points
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on work form DFMF-12-1181. Primary reference fuel requirements
at various engine speeds should be reported to the nearest one-
half octane number and recorded on the speed range summary sheets
DFHF-25-1181.

It is important that the vehicle identification number (VIN) of
each vehicle tested be recorded on all data and sumary sheets to
provide a means of cross-indexing.
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APPENDIX A

CRC E-15-8l TECHNIQUE

Procedure For Setting Up Vehicles and Handling Reference
Fuels -- Vehicles Equipped With Multiple-Port Fuel Injection

1. To run octane requirements on fuel injected vehicles it is
necessary to run an external fuel line to the inlet of the
vehicle fuel injection pump.

2. The fuel return line from the engine to the fuel tank must
be disconnected after the fuel pressure regulator (in engine
compartment) and before the fuel tank. An auxiliary line long
enough to reach the cans must be added to the fuel return line.

3. Make certain that the fuel tank connections are plugged, this
means both the normal fuel pump inlet line and the normal fuel
return line connection. On vehicles with an in-tank booster
pump, this pump must be shut off so it cannot run during the
time the vehicle is operating on the external fuel system. If
this pump is not disconnected, it will be destroyed.

4. An electric fuel pump (Bendix type acceptable) must be used to
draw fuel from the reference fuel can to supply the fuel injec-
tion pump on the vehicle. Caution must be exercised to keep
the fuel line between the reference fuel cans and the vehicle
fuel injection pump full of fuel. If very much air gets into
this line, the fuel injection system will become air bound and
it is difficult to get the air out of the system.

5. Once the fuel injection pmp line and return line have been
disconnected, all subsequent operations must be done from an
external fuel source.

6. It is possible to use three-way valves in the fuel line between
the fuel pump and the fuel tank and between the return line and
the fuel tank. When used, the operator must change the return
line valve to the auxiliary fuel system while the engine is shut
down, to avoid building up excessive pressure in the return line
which could damage both the fuel pressure regulator and injection
pimp.

7. When changing from one reference fuel to another, the following
steps must be followed:

a. Put fuel inlet line in reference fuel tank with the return
line going to a slop fuel can. Do not keep fuel inlet line
out of the fuel can any longer than is necessary to move it
from one can to the next. DO NOT RUN OUT OF FUEL.



D-26

b. Observe the fuel stream in the fuel return line. As soon
as a steady flow of fuel is observed, move the fuel return
line to an empty one-quart can (0.946 L). Allow one quart
(0.946 L) of fuel to flow into this can before inserting
the return line into the chosen reference fuel can. This
operation should take about 60 seconds.

c. When going to the next reference fuel, it will be necessary
to repeat Steps a and b.

The fuel injection pumps on most vehicles pump between 30 and 50
gallons (114-189 L/h) of fuel per hour. Therefore, Steps a and b
should be followed very closely or there will be gross reference
fuel contamination, or you will use a lot more reference fuel than
is required to run each test. If Steps a and b are followed exactly,
you will be discarding to slop about two quarts (1.892 1) of refer-
ence fuel each time you change reference fuels. The two quarts (1.892
1) to slop will be at least as much fuel as is consumed to get the
reference fuel rating.
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Procedure For Setting Up Vehicles and Handling Reference Fuels --

Vehicles Equipped With Throttle-Body Fuel Injection

The General Motors throttle body fuel injection system is shown in the
attached schematic drawing. The fuel supply system consists of an in-
tank electric fuel pump, a full-flow fuel filter mounted on the vehicle
frame, a fuel pressure regulator Integral with the throttle body, fuel
supply and return lines, and two fuel injectors. The Injection timing
and amount of fuel supplied is controlled by an electronic control
module (not shown in figure). To prepare a vehicle with this system for
octane requiremsit testing, an auxiliary electric fuel pump must be
installed. The fuel pressure regulator controls fuel pressure at the
injectors to a nominal 10.5 psi; therefore, an auxiliary pump capable of
at least 10.5 psi outlet pressure must be used for satisfactory engine
operation. The following procedure is recomnded for preparing a
vehicle with throttle body fuel injection for octane requirement testing
and for changing reference fuels during such testing:

1. Disconnect and plug the fuel supply and fuel return lines at
the locations shown in the figure. Install an additional line
between the fuel supply line and the outlet of the auxiliary
pump. Connect the inlet of the auxiliary pump to the refer-
ence fuel can. Connect the fuel return line to the reference
fuel can through a tee at the auxiliary pump inlet. All
auxiliary fuel lines are indicated by dashed lines in the
figure.

2. An optional arrangement would be to use three-way selector
valves in the fuel supply and fuel return lines at the lo-
cations where auxiliary fuel lines are connected. When these
valves are used, the operator mast change the valves to the
external fuel system while the engine is shut off to avoid
building up excessive pressure n the fuel return line.

3. Disconnect the in-tank fuel pump so it cannot run during the
time the vehicle is operating on the external fuel system. If
this pump is not disconnected, it may be destroyed.

4. When changing from one reference fuel to another, the follow-
ing steps should be followed:

a. Disconnect fuel inlet line from reference fuel can and
run engine a short time; do not run out of fuel since
this will introduce air into the fuel injection system,
and excessive cranking will be required to restart the
engine.

b. Insert fuel inlet line in desired reference fuel can;
operate vehicle for two miles at a maximam speed of
55 mph during which time four part-throttle accelerations
are made. This mast be done to ensure that the vehicle
fuel system has been purged and contains the desired
reference fuel for octane rating.

c. When changing to another reference fuel, repeat steps a
and b.

-''--a.
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THROTTLE BODY INJECTION
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APPENDIX B

ONR MEASUREMENT WITH KNOCKSENSOR-EQUIPPED VEHICLES

I -
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ONR MEASUREMENT WITH KNOCK SENSOR
EQUIPPED VEHICLES - INSTRUMENT METHOD

The test method will define the limits of the vehicles ability to adapt to
varying fuel quality. This will be accomplished by observing the knock sensor
output as a function of spark retard. Also, the fuel quality for borderline
knock will be determined.

Prepare the vehicle according to Section C (Vehicle Preparation) and, in ad-
dition, install a spark retard indicator. Using an estimated non-knocking
fuel, accelerate as defined in B-3 and observe spark retard. Using lower
octane fuels, continue testing until the maximum octane requirement and
minimum octane requirement have been determined. The maximum requirement
is the fuel quality at which spark retard begins. The minimum requirement
is the fuel quality at which the spark retard reaches a maximum. (See
Figure)

30
-Minimu ONR

Spark 7
Retard 25 w /

4-Maximum ONR

0 Il)0 40 80

Octane Number

Record knock intensity on all fuels for maximum and minimum octane in ac-
cordance with B-2. Also, determine the octane number of the fuel that gives
borderline knock using the accelerations defined in B-3. Record the degrees
of spark retard associated with the borderline knock.

Data should be recorded on data form DF1IF-26-1181 and plotted on curve sheet
DFMF-27-1181.
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APPENDIX C

50th PERCZNTILE ACCELERATION PROFILE
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50th PERCNT.r- AC ZLE ' PIMP=

Car Cumalative

Speed Time

Drivins Maneuver (M) (Sec.)

0-60 MPR Acceleration 0 0

5 2.7

10 5.0

15 7.4

20 9.9

25 12.5

30 15.2

35 18.0

40 20.9

45 23.8

50 26.8

55 29.8

60 32.8

30-60 MH Acceleration 30 0
35 2.8

40 5.7

45 8.6

50 11.6

55 14.6

60 17.6
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ETHYL CORPORATION
RZSLZACi A= ZVWPXU~fI 13P&3""CW" U29Z JAP LA@WOUA20338

1Oc W ITXZ0? xILZ aO•D - PZPDLZ, ICIX@ 4280 - (8100o ae-0s00

June 10, 1981

Participants of the 1981 CRC-Light-Dlaty
Octane Number Requirement Survey

Gentlemen:

At our Group Meeting today we discussed a deficiency in the 50th
percentile acceleration descriptio Preceding the Mod-one
acceleration should be a preconditioning event as follows:

Make a 50th percentile acceleration through the
gears to 60 mph. Decelerate to SS mph and
cruise for 0. S mile. Decelerate moderately to
a stop.

This preconditioning event is on the tape-recorded instructin
provided by 3. D. Benson.

Another item also concerning the 50th percentile accelerations
was the shift points to be used with manual transmission-equipped
vehicles. In order to have some consistency, the following pro-
cedure was accepted:

For manual transmissions. manufacturers' shi t
point recommnendations should be followed. If the
manufactarer does not recommend shift points,
then make the 1-2 shift at 15 mph, the 2-3 shift
at 25 mph. and for vehicles equipped with more
than three speeds, shift from 3 to 4 at 40 mph.

Tim. Wusz found two footnotes incorrectly numbered on data sheet
DFlMF-l-1181. In the TEST GEAR column the footnote number
should be 9, not 4, and under FINAL RATING it should be 7 instead
of 10.

Good luck with your testing I

Yours truly,

W3B:ah W. 3. Brown, Leader
Octane Requirement Survey Group

cc: Miss Beth Evans - CRC
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ETHYL CORPORATION
RZSZARCS A-D DEVZLOPMZ.T DZPAJRTXZ.T "RESARCH LA3DO LTORIEl

3600 WEST ZIOHT X'L.E ROAD - YER-CDA., 3IICRIOAX. 420 " (310 390-0000

April 27, 1981

To: Participants in the 1981 CRC Octane Requirement Survey

At our Steering Panel meeting Wednesday, April 22, we discussed

some details of the 1981 Program and thought it best to pass on to
you the following information.

1. Knocksensor Vehicles

The data forms for knocksensor vehicles DFMF-26-1181 pro-
vide space in the summary block for only one fuel. However,
the vehicles are to be tested on all three reference fuel series
FBRSU, FBRU and PR. Therefore, three separate data sheets
should be used. Data from these vehicles will be analyzed sep-
arately from the statistical distribution so there is no key punch
section to fill out on the forms.

2. 50th Percentile Acceleration

Cassette recorder tapes have been sent to all the participants
by Mr. J. D. Benson of GM, and you will receive them shortly.

3. Lockup and Overdrive Automatic Transmissions

A summary of gear selection for testing is as follows:

Place the selector in "D" or "0" and check for the
critical condition.

GM 4 speed 4th gear, converter clutch engaged
3rd gear, converter clutch disengaged

GM 3 speed 3rd gear; converter clutch engaged
3rd gear, converter clutch disengaged
2nd gear, converter clutch disengaged

Ford 0. D. 4th gear

3rd gear
2nd gear

Yours truly,

WJB:ah W.J. B own, Loader

cc: Beth Evans - CRC Survey Steering Panel
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RZSTFACH AXD DZNPZVOMZNT DZPARTMZVT RZSZARCV LAlORATORI].i

1600 WEST ZIOT MI] ROAID .*ZRKCDALZ. M1CHIIOA; 42W* • (313, 399-00o

September 10, 1981

To: Participants, 1981 CRC Octane Number Requirement Survey

Subject: 50th Percentile Reporting Data Form DFMF- 11- 1181

Jack Benson pointed out there is no provision in the summary block
for a condition when both modes have equal octane requirements.

Gene Corner can accommodate this condition if we simply write in
a number other than 1 or Z, so we decided on 3. Therefore, if the
octane requirement is the same for both modes, put a 3 in column
71.

The problem in deciding which MPH, RPM and Man. Vac. to record
in the summary block has a solution suggested by Dan Barnard. He
favors reporting the milder condition since it would be the one most
frequently encountered by the owner. Thus, if both modes have the
same octane number, report the MPH and RPM corresponding to the
highest manifold vacuum.

If you have sent in your data, Gene Corner will make the necessary
changes.

Yours truly,

WJB:ah W. J. Brown, Leader
Survey Steering Panel

cc: Dr. E. S. Corner
Miss Beth Evans - CRC
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GLOSSARY

Emission Certification: C Cali fornia
F Federal
B Both California and Altitude

Transmission: A Automatic
M Manual

Air Conditioner: Y Yes
N No

Spark Advance: + Before Top Center
- After Top Center

Test Fuel: 1 Tank Fuel
2 FBRSU
3 FBRU
4 PR

Gear: D Drive, Automatic Transmissions
P Passing Gear, Automatic Transmissions

1-5 Manual Transmissions

Octane Number Requirements: L Less than lowest available ON for FBRU
(expressed as Research ON) and FBRSU fuels and less than 76 for PR fuels

H Higher than highest available ON for FBRU
ard FBRSU fuels and higher than 100 ON for
PR fuels

Tank Fuel

Owner Report

Knock: Y Yes
N No

Objectionable: Y Yes
N No

After-Run: Y Yes
N No

Rater Report

Noise Intensity: N None
B Borderline
A Above Borderline

After-Run: Y Yes
N No

Octane Number Requirement Data

Throttle: M Maximum
P Part

Mode: 1 50th Percentile Acceleration Technique
2 50th Percentile Acceleration Technique
3 Mode 1 014 Requirement - Mode 2 ON Requirement



VEHICLE OESCRIPTION WEATHER OCTANE NMBE REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM SOTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F a M F N A N G A

M A A ----- U T E N OU 0 0 R OCT NO I E a

OBS LAO 4OEL C N I AS AS ODOM AM E OCT H A OCT P O C L U ---------- N A U

NO NO CODE T S CR R RCD TST MILES TMP BARD HMI L NO R IPM MV NO H RPM MV E L K J N RES NOT T R RPM MV N

175 6 BA Fl? F A 8 2 Y - 3 - 3 6737 77 29.7 tll 3 64.5 N P 2400 1.2 64.04S 3000 1.
2 

3 1

2 $7.0 NM 3000 1.2
4 M5.0 M 0 3000 1.2

178 6 BA F1I F A 8.2 Y - 3 - 3 616S 66 30.04 72 3 8.0 N 0 3200 1.4 07.0 52 3200 l.6 I I
2 89.0 1O 3050 1.4
4 85.0 M D 3100 1.4

116 5 BA F17M F M 8.2 N 0 0 8781 71 30.10 55 3 06.0 M 4 2000 0.0 85.0 45 2000 0.5 I 1 N N 92.1 83.0 N

2 08.0 N 4 1900 0.0
4 44.0 K 4 to0 0.0

376 41 BA FI70 C M 8.2 N - 3 - 3 11440 77 29.64 63 3 94.0 P 3 3600 5.5 8.0 40 2600 0.6 3 N N

2 96.0 P 3 3600 5.5
4 89.0 N 3 300 1.0

203 4 DI 137 F A 8.4 Y '12 12 11120 84 29.17 43 3 93.0 M 0 2200 10 93.0 S3 2300 4.5 3 I Y Y N 90.4 84 5 8 P 2550 1 N

2 96.0 O 2300 1.1

4 90.0 N D 2100 1.0

378 41 01 137 C A 8.4 V '16 *16 6322 7t 30.00 64 3 86.0 M 0 1990 1.2 M8.O 50 2100 1.4 I N N

2 09.0 M 2100 1.2
4 84.0 M D 2000 1.2

104 5 DI 252 F A 8.5 Y 416 -16 6033 69 30.22 72 3 97.0 P D 1800 7.0 97.0 26 1350 0.0 I 1 Y Y N 92.2 62.0 A D 1300 t.1 N

2 H P D t950 7.0
4 93.0 M D 1350 1.1

34 46 DI 252 F A G.5 Y 'If 1I 8344 74 29.9 50 3 90.0 N 0 ISO 1.5 89.0 35 1400 4.0 3 I N
2 1.0 O 1700 1.9
4 0O M 0 1600 1.5
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VEHICLE OESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA IANK FUEL INFORMAIION

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K
ER ADVANCE F MFN A N a A

A A ----- U TE N OU 0OR OCT NO I E R
OBS LAD MODEL C M I AS AS OOM AIM E OCT H A OCT P 0 E C a U ------- N A U

NO NO CODE T S CR OCDTST MILES TP BARO HUM L NO t R RPM IRV NO H RPM MV E L K J N RES MOT T 9 RP MV N

42 23 GO PrO F A 8.2 Y - -to 68980 55 27.94 48 3 88.0 M D t00 0.6 07.0 40 1600 2.0 2 1 N
2 90.0 N 0 1800 0.6
4 87.0 " 0 1800 0.6

110 5 69 F60 f A 8.2 v + S 410 4838 73 30.10 60 3 88.5 N P 2400 0.9 66.0 48 2500 3.02 1 N
2 89.0 M P 2400 0.9

4 06.0 N P 2250 0.3

226 28 09 P80 F A S.2 Y *10 410 7934 76 23.11 0 3 67.0 1 P I600 2.0 84.0 52 1850 2.0 3 I N N N N

2 0.0 MU P 1600 2.0
4 85.0 N P 1700 2.0

294 47 09 F60 C A 6.2 v 10 410 5100 70 29.74 43 3 90.0 M D 2000 1.0 1
2 92.O K 0 2000 1.0
4 86.8 M D 2000 1.0

410 26 9 P80 F A 8.2 V *10 410 12055 98 30.00 124 3 89.0 M 0 1700 0.4 86.0 36 1725 O6 2 1 82.4 82 9 N N
2 91.0 OM 1750 0.4
4 89.0 M P 1800 0.5

58 23 HCX 226 F A 8.5 V *10 410 6810 82 28.14 106 3 82.0 M D 2450 2.0 60.0 SO 2700 2.5 I f N
2 64.0 " P 2400 1.0
4 83.0 e P 2200 1.0

214 23 HCX 228 F A 8.5 V 410 +tO 9648 68 3 64.0 M P 2300 f.2 78.0 50 3000 2.0 1 N

2 46.0 P 2300 1.2
4 84.0 MP 2300 1.2

47 29 NC! 225 F A 3.2 V + 4 + 4 754 70 30.10 59 3 92.0 W P 2200 1.0 88.0 43 2200 2.2 2 f 92.4 83.7 A P 2200 1.0 N

2 94.0 0 P 2200 1.0
4 90.0 P 2200 1.0

I*



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUlL IIfORMAIION

MAXIMUM ROTH PERCENTILE TECH OWNER RAtFR

T SPARK K
E R ADVANCE. F F N A N G A
MA A--- U T O UOO R OCT ma I1 R

OBS LAB MODEL CN 1 AS £50000 A E OCT HA OCT P OECU ........- NA U
NO NO COOE T Z CR R RCO TST MILES TOOP BARD HM I NO R R RPM MV NO H RPM MV E t K J N RES MOT T I RPPM Mv N

71 23 HC5 225 F A 8.2 Y - 4 - 4 7510 75 28.13 91 3 87.0 M 0 2400 1.0 84.0 3! 2850 1,0 3 1 N N
2 90.0 0 D 2400 1 0

4 67.0 0 0 2400 1.0

79 3 14C5 225 F A 8.2 Y + 4 4 4 8210 80 30.12 SO 3 92.0 N 0 2400 1.0 90.0 55 3000 I 0 3 1 N
2 94.0 M O 2300 1.0
4 90.0 0 0 2200 1.O

173 A 1CR 225 F A 8.2 v * 4 * 4 12575 75 3006 81 3 93.0 M 0 1850 1.3 93.0 47 1625 1 4 2 1
2 95.0 1 0 06 1.3
4 90.0 N0 1;50 1.3

197 4 14CR 228 F A 8.2 N - 4 + 4 6370 83 26.69 100 3 860 M 0 2450 1 5 84.0 43 2600 3.2 1 1 N N 9I 7 63 I N N
2 68.0 M P 2400 1,S

4 84.0 00 2300 1.5

363 6 HC5 225 F A 6.2 V * 4 + 4 1169 60 29.64 74 3 6.0 0 0 2200 1.0 86.0 35 2600 0.6 1 I N N N N

2 90O0 M 0 2250 1.0
4 87.0 0 0 2300 1.0

401 26 HCS 225 F A 6.2 Y + 4 4 4 23285 83 30.17 74 3 04.0 MO 2450 0.3 93.082 2700 0.3 1 1 97, 05.2 A 0 25M00 0 3 N
2 97.0 M D 250 0.3
4 69.5 M 0 2400 0.3

416 29 NCR 225 F A 6.2 Y + 4 4 20170 70 30.02 75 3 96.0 M 0 2660 0.4 96.0 45 2500 0.5 2 I 92.4 62.6 A 0 2500 0 5 N

2 9.0 M 0 2550 0.4
4 93.0 M 2600 0.4

191 4 HFW 449 F A 6.1 Y 412 412 9752 72 29.52 4S 3 90.0 0 P 2900 O.5 80.0 44 1900 3.6 3 1 N N 90.7 63.5 U P 2600 0 5 N
2 01.0 00 2500 0.5
4 87.0 M P 2600 0.5

t I



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INORNATION

MAXIMUM SOTH PERCENTILE TECH OWNER RATER

I SPARK K

E Q ADVANCE F 0 M F N A N Q A

N A A ------- U T E 9 O U 0O R OCT NO IE P

01S LAB MODEL C N C AS AS ODON AM E OCT H A OCT P E C U ---------- N A U

NO NO CODE TSCR R RCD TST MILES ?P BARO MUM L NO 0 R RPM NV NO H RPM IV E L K J N RES NOT T Q RPM mV N

70 23 1IA 238 F A 8.0 Y *15 415 6,57 72 29.02 118 3 69.0 M 0 1600 0.8 68.0 d5 15O 06 I 1 N N
2 90.0 N 0 1600 0 6

4 69 0 N 0 law0 0.6

72 23 MIA 238 F A 8.0 Y -15 -15 13607 76 26.04 136 3 92.0 N 0 1500 0.6 92.0 55 3000 1,0 3 1 A 0 0400 0 6 N

2 R50 M P 2600 1 0
4 90.0 M D 100 0.6

94 3 1IA 236 F A 8.0 4 -15 15 17843 70 29.29 60 3 86.0 N 0 100 1.0 65.0 47 1900 1.6 3 1 62 2 83 2 N N

2 86.0 0 1900 1 0
4 86.0 M90 1900 1.0

115 S HIA 238 F A 8.0 Y 41S +15 S12S 70 30.07 62 3 6.0 M P 1700 1 1 87.0 48 SOO It3 2 1 N N 91.2 82 6 N N

2 88.0 M D 4600 t.5
4 6.0 a P s60 t I

ISO 6 MIA 236 F A 6.0 Y 412 415 16760 61 29.98 93 3 95,0 N D 1700 t.0 95.0 50 1600 4.6 2 1
2 91+.0 016OO 4.0

4 93.0 91 0 I .0

f92 4 HIA 238 F A 8.0 Y 414 +t4 6282 60 29.53 63 3 $9.0 0 180 0.9 67.0 46 1180 1.6 2 1 V N N 63.7 64 O N

2 90.0 N 0 I6O 0.9
4 60.0 9 0 46O0 0.9

340 46 MIA 238 F A 6.0 Y *IS 415 10063 76 29.26 110 3 66.0 M D 1900 1.0 65.0 30 $000 2.0 1 I N
2 7.0 M 4 1900 4.0

4 6.0 a 0 1300 4.0

34f 46 MI1A 236 F A 6.0 Y #9 .4 15 R381 76 39.88 420 3 8.0 9 0 2160 1.0 67.0 4 1600 2.0 3 1

2 90.0 0 D 2100 1.0

4 6.09 0 1 3so 1.0

i U,
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VEHICLE DESCRIPTION WEATHER OCTANE NMBER REQUIREMENT DATA TANW FUEL INFORMATION

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K

ER ADVANCE F I F N A N G A

MA A ---- U 1MU 0 0 R OC" NO IE R

OBS LAS MODEL C N I AS ASIOOM A E OCT H A OCT P D E C 8 U ------ Na U

NO NO COOE T S CR a RCD TST M1I4LES TM BARD HUM L NO R R RPM MV NO H RPM MV E L K d N RES NOT I R RPM MV N

342 46 HIA 238 F A a 0 V -15 .15 7926 78 29.27 103 3 85.5 M 0 2150 1.0 85.0 45 1800 1.0 3 I N
2 8? 0 A 0 2300 1O
4 86O M 0 1950 1 0

343 44 MIA 238 F A 8 0 V *15 *15 8635 77 29 41 78 3 91 0 M 0 2100 1 0 89 5 50 1900 I 0 I I N
2 92.0 M 0 2250 10

4 M9.0 M O 1900 1 0

344 46 NIA 238 F A 8 0 Y -IS -18 7984 72 29 12 86 3 89 0 N 0 1950 1 0 87.3 45 TSO 1.0 f I N
2 89 5 MD 2000 1 0
4 88.0 M D 1900 1 0

348 46 MIA 238 F A 8 0 V 15 -IS 8473 78 29 38 122 3 89 0 M D 19OO 1.0 87 0 50 2100 1 0 2 1 N
2 89 0 M D 1900 10
4 87 OM MD 2000 1 0

151 o6 N3A 238 F A 8 0 V -18 -1 9940 78 28.80 30 3 80.0 M 0 2800 I 0 85.0 45 2800 2 0 3 1 N

2 87 0 "0 2800 1.0

4 85 0 M 0 260 1 0

362 8 HIA 2" F A 0 V .-IS *15 8487 85 21.4 1 3 88 0 M 0 f750 0 9 87 0 43 2500 1.6 1 1 N N N N
2 90 0 O tso 0 9
4 SO80 MG D700 0,9

7 40 HIS 243 F A 8 3 V *12 *12 100 75 28 42 82 3 91.0 MD 1300 3 0 90.0 45 1400 3 0 2 1 N N 92 9 84 9 N N

2 3 0 M 0 1400 2 S
4 92.0 M 0 1400 2 5

114 9 ICX 228 F A 8 5 N *10 *10 4202 70 30.04 S2 3 S.0 M P 2400 I 2 80.0 SO 2700 2.0 1 1 N N 92.2 84.0 N N

2 Of 0 0UP 2850 1 2
4 84.0 M P 2400 1.2



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANW FUEL INFORMATION

MAXIMUM 50TH PERCENTILE TECH OWNER RATER

SPARK K

E R ADVANCE F G M F N A N G A
0 A A ------- U T E N 0 U 0 0 R OCT NO I f R

OS LAB MODEL C N I AAS S ODOM AMO E OCT H A OCT P 0 F C a U --------- N A U
NO NO COOE T I CR : RCO TST MILES TMP BARO HUM L NO R R RPM Mv NO H RPM MV E L K J N RES MOT T R RP04 MV N

274 47 ICX 228 C A 8 5 y - 8 -10 6300 70 29.60 50 3 86.0 M D 2100 0.6 85.0 55 2300 2 5 3 1
2 87.0 M 0 2250 0.8
4 86.0 M 0 2200 0.8

360 8 ICX 228 F A 8 5 Y *0 -10 18175 60 30.00 64 3 82,0 1 0 2250 0 9 80 0 30 2200 4 5 1 t N N N N

2 80.O MOM 2200 1.8
4 60.0 M P 3100 0.9

61 23 IC5 225 F A 8.2 Y - 4 * 4 6185 73 26 t3 122 3 89.0 M 0 2600 0.8 87.0 57 2700 f 0 2 1 N N

2 91 0 1 D 2600 0,

4 8.O M P 2200 068

73 23 IC5 225 F A 8.2 Y 4 + 4 10139 7028.14 86 3 92.0 M 0 2400 06 90.0 57 3500 1, 03 1 A P 2200 0 8 N
2 95 0 M0 2500 0.6
4 90.0 M 0 2400 O.6

193 4 IC5 225 F A 8.2 Y - 4 * 4 9730 77 20.42 40 3 88.0 M 0 2350 0.8 85.0 37 2250 0.8 1 1 N N 91 3 83.5 N N
2 89.0 M 0 2400 U.S

4 88.0 M P 2500 0.6

216 28 ICS 225 F A 6.2 V + 4 * A 12324 7I 29.48 86 3 94.0 14 0 2200 1.5 93.0 49 2100 1.5 3 1 Y Y N 93.4 83.4 0 0 2200 1.5 N

2 9 O OD 2400 1,5
4 91.OM 0 1900 1.5

271 7 ICS 225 F A 62 Y * 2 * 4 12960 72 30.13 59 3 94.0 M D 2600 I 4 90.0 52 3200 1.1 3 1

2 9.0 M P 3400 1 4
4 91.0 01 P 3250 1.4

395 46 ICS 225 F A 8.2 Y - 4 4 A 10946 76 2.38 112 3 64.0 M 0 2200 t0O 83 0 45 2200 I 0 3 1 N
2 85.O MD 2400 1 0
4 82.0 M D 2400 1.0

1. 1
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VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 50TH PEPCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F G M F N A N O A
M A A ------- U T E M 0 U 0 0 R OCT NO I E 8

OS LAB MODEL C N I AS AS ODOM AMB E OCT H A OCT P 0 E C U --------- NA U
NO NO CODE T S CR R RCO TST MILES TMP BARD HUM L NO R R RPM MV NO H RPM MV E L K J N RES NOT T R RPM MV N

42 29 IhA 238 F A 8.0 Y -15 -15 7653 70 30.24 59 3 90.5 M P 1600 0.6 90.5 43 1600 1.5 I I 91.6 83.7 B D 1600 I 0 N
2 94O M P 1600 0.6

4 90.O M D 1550 1.0

64 23 IIA 238 F A 8.0 Y +15 -15 13282 66 27.83 82 3 89.0 M 0 1600 0.8 89.0 35 1600 1.0 1 1 N N
2 00.0 N P 1700 0.6

4 90.0 M D f700 0.8

68 23 IIA 238 F A 8.0 Y -14 +15 17548 68 28.14 77 3 92.0 MD 11500 1.0 91.0 45 1400 1.0 1 1 B 0 1500 1.0 N
2 93.0 M D 1500 1.0
4 91.O M D 1500 1.0

75 23 IIA 238 F A 6.0 Y +IS +15 7917 68 28.03 74 3 90.0 M P 1700 0.8 89.0 35 1850 1.0 3 1 8 P 1700 0 8 N

2 92.0 M P 1700 0.8
4 89.0 M P 1700 0.8

83 3 IIA 238 F A 8.0 Y +15 +15 6173 76 29.79 83 3 88.0 M P 2300 1.0 868.0 45 2000 1.5 I 1 N
2 88.0 M P 2200 1.0

4 85.0 M P 2000 1 0

113 5 IIA 238 F A 8.0 Y .15 '15 6690 70 29.98 48 3 90.0 M D 1750 1.4 90.0 53 1750 1.4 1 I N
2 91.0 M O 1750 t 4

4 89.0 M P 1700 0.8

159 6 IIA 236 F A 8.0 Y +15 415 84tO 8 30.10 98 3 87.0 M 0 1600 1.4 89.0 40 1500 2.0 3 1

2 N9.0 M D 1500 1.4
4 8.0 M 0 IS0 14

f17 6 Z1I 238 F A 4.0 Y +15 *15 10627 76 30.03 52 3 H M D 1500 2,0 H 50 1500 2.0 I I

2 IO10 OO 1500 20
4 100.0 M1 0 1500 2.0



VEHICLE OESCRIPTION WEATHER OCTANE NUMBER REOUIREMENT DATA TANK FUEL INFORMATION
- - - -- - -- - - - -- - - -- - -- - - - -- - - --. - -- --.-. - - -- - -- - - --. -. - - -- - - - -- - -- - - -- - - -- - - -- - -- - - -- - - -- - - -- -. -. - - -- - - -- - - -- - - -- - - -- - - -- - -- -- - -

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K

ER ADVANCE F a M F N A N G A

MA A ------- U E U OUOOR OCTNO IE 

OBS LAS MODEL C N I AS AS ODOM ANS E OCT H A OCT P E C U . ---------- NA U

NO NO CODE T S CR R RCD TST MILES TMP BARO HUM L NO R R RPM MV NO H RPM MV E L K J N RES NOT t 0 RPM MV N

202 4 hIA 238 F A 8,0 Y +14 -14 10680 03 29.23 54 3 66.0 M 0 1750 1.2 86.0 43 1600 1.3 3 1 N N 90.4 84.5 N N

2 86.0 D O00 1.2
4 66.0 U P 1750 1.2

222 26 IIA 238 F A 8.0 Y 41 9 15 16437 73 29.32 90 3 67.0 M 0 500 1.5 85.0 25 1500 3.5 1 1 N N 93.3 83.9 N N

2 67.0 N 0 1500 1.9
4 87.O M 1 1700 1.5

251 7 lEA 238 F A 6.0 V 15 #f5 15000 72 30.17 44 3 92.0 P D 1650 8.0 91.0 43 1500 1.0 3 N
2 96.0 P D IGO 0.0

4 90.O M D 1700 0.8

254 7 tEA 238 F A 8.0Y +12 415 4600 7430.28 463 94.0 MD 1550 0.9 94.020 I9OO 6.03 1 Y V Y 96.1 86.45 P 2700 1.1 Y
2 94.0 M 0 1900 1.0

4 92.0 N 0 1700 0.9

276 47 iIA 238 C A 8.0 V 413 415 10950 70 29.76 62 3 H P 0 1600 6.0 100.0 30 1500 6.0 1 1
2 H P01600 6.0
4 92.5 P 0 1600 6.0

264 47 EtA 230 C A 6.0 Y 415 415 19940 70 29.64 60 3 8.0 4 0 1700 0.0 07.0 52 2000 2.9 3 1

2 89.OM O 1700 0.0

4 80.5 M 0 t7oo 0.0

285 47 IIA 238 C A 8.0 V 412 415 6000 70 29.62 60 3 95.5 P 0 1500 5.0 95.0 30 190 5.0 1
2 99.0 P 0 1500 5.0
4 90.5 0 0 1400 1.0

349 46 IlA 230 F A 0.0 V 415 +15 13055 74 29.28 83 3 09.0 M E 1700 1.0 84.0 45 2100 1.5 3 1 N
2 89.0 N D 1700 1.0
4 89.0 M D 1700 1.0

F'I
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VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMJM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F G M F N A N G A
N A A ------- U T E N OUO0 R OCT NO I E R

OBS LAB MODEL C N I AS AS ODOM AM E OCT H A OCT P D E C U ---------- N A U
NO NO CODE T S CR R RCD TST MILES T1P BARO HUM L NO R R RPM MV NO H RPM MV E L K J N RES NOT T R RPM MV N

371 41 IhA 238 C A 8.0 Y 413 415 6298 71 29.98 64 3 96.0 P 0 3000 4.9 91.0 43 1600 1.2 3 1 N N 96.1 85.0 8 0 2900 50 N
2 H P 0 2950 4.8
4 90.O M 0 1900 1.2

394 26 IZA 238 F A 8.0 Y *19 +15 5448 93 29.98 134 3 87.0 N 0 1600 0.3 84.5 35 1700 1.0 2 1 92.4 82.9 N N
2 87.0 M 0 1600 0.3

4 86.0 N P 1550 0.3

298 47 IIF 243 C A 7.5 Y +20 +20 12417 70 29.76 62 3 87.0 N 0 2000 0.6 86.5 50 2000 0.8 3 1 N N
2 69.5 04 P 2850 0.0
4 86.5 N 0 1950 0.6

404 26 IIF 243 F A 7.5 Y 420 420 7243 96 29.87 137 3 94.0 P 0 1O0 6.5 91.0 25 1700 4.0 I I 92.3 82.9 8 D 1600 6.5 N
2 96.0 P 0 1700 6.5
4 88.ON O 1650 1.5

156 6 IF 243 F A 7.5 Y +20 418 17305 82 29.9 65 S 94.0 N 0 1900 2.0 94.0 45 2000 2.0 2 1 N N 95.5 86.3 8 0 1900 2.0 N
2 96.0 M 0 2000 2.0
4 92.0 M N 2000 2.0

151 6 NY 450 F A 7.9 Y 415 415 11125 87 29.91 106 3 87.0 N 0 1600 2.0 85.0 30 1600 3.0 I 1
2 69.0 N 0 1600 2.0
4 N6.0 M 0 1600 2.0

407 26 IY 450 F A 7.9 V -15 415 10057 95 29.985 131 3 67.0 N 0 1100 1.6 83.0 38 1600 2.0 3 1 92.2 02.6 N N
2 67.0 M 0 1025 1.6
4 65.0 N P 1625 0.7

24 29 KL 217 F A 8.2 N 410 +10 10190 10 29.77 60 3 85.0 N 0 2000 0.8 92.0 30 2150 2.5 3 1 N N 92.2 63 9 N
2 89.0 M O 2000 0.8
4 83.0 N P 2000 0.3

lI



VEHICLE DESCRIPTION VEATHER OCTANE MEBI REQUIRERMNT DATA TAW FUEL INfORMATION

MAXIMUM SOTH PEICENTILE Teem OWNER RATER

Tr SPARK K
E It ADVANCE F a M F N A N a A
M A A ------- U T E M OUON R OCT NO I I R

ONS LAB MODEL C N I AS AS ODOM AM E OCT H A OCT P D E C 6 U --------- N A U
NO NO CODE T S CR R RCD TST MILES TMP BARO HUM L NO aR 5 RPM MV NO H RPM MV E L K J N RES NOT 1 6 RPM MV N

103 5 KL 217 F A 8.2 N *10 +10 10132 70 29.53 40 3 84.0 M 0 2400 .9 52 0 49 2700 f 6 30 N N 93.9 f3.4 N v

2 19.0 N 0 2400 1.5

4 64.0 M 0 2400 1.5

167 6 KL 217 F A 5.2 Y 40 +10 9650 75 30.03 4S 3 61.0 M 0 2200 O.S 11.0 40 2200 0.9 3 1 N V 92.3 83 4 N N

2 87.O MO 2200 0.9
4 82.0 a O 2200 0.4

253 7 KI 217 F A 8.2 N 410 +10 7069 70 30.06 90 3 06.0 0 0 3490 1.4 84.0 92 3000 4, 3 N v 91.4 63.5 N N
2 88.0 P 0 2600 2.0

4 54.0 i 0 3290 1.4

353 46 KI 217 F A 5.2 Y 412 #f2 15490 70 29.40 9 3 76.0 M P 2900 1.5 L 1 N
2 76.O MO 2900 1.9
4 78.0 M 0 2500 1.5

239 26 KL 222M F N 8.5 Y 41O 10 t2240 82 29.48 102 3 95.0 P 4 1900 2.0 96.O 93 2900 3.0 3 1 Y V N 93.1 83.7 6 4 1500 2.0 N

2 95.0 P 4 1900 2.0
4 91.0 P 0 900 2.0

.14 22 KC 222 F A 6.5 Y+t0 +0 6676 7029.13 623 84.9 0 2250 1.0 52.036 2000 1.82 1 Y NY N v

2 M6.0 M 0 2000 1.2
4 60.0 N 0 2250 1.0

5 29 KC 222 F A 3.5 V +10 410 11721 70 30.02 992 5 9.0 M P 2200 0.0 37.0 32 1900 1.0 1 1 N N
2 92.0 M P 2100 0.6
4 68.0 M P 2200 0.8

164 6 KC 222 F A 3.5 V 410 +10 5840 53 30.04 10t 3 90.0 M 0 2000 1.5 90.0 49 2100 2.0 1 1
2 91.0O 2300 1.5
4 9.o M 0 2000 1.9

I,
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VEHICLE DESCRIPTION WEATHER OCTANE NMER REQUIREMENT DATA TANKC FUEL INFORMATION

M4AXIMUM 50TH PERCENT ILE TECH OWNER RATER

T SPARK 9
E R ADVANCE F a M FN A NO0 A
M A A ---- U T E M OUOO0R OCT NO I E R

OBS LAS MODEL C N I AS AS 000M AMS E OCT H A OCT P 0DE C U-----------NA U
NO NO CODE T SCR R RCO TST MILES TWU ARO HAUL NO R RRPM4 MV NO H RPM NV E LKJ N RES NOT T RRPM MV N

236 26 KC 222 F A 8.5 T -10 410 9315 79 29.36 70 3 91.0 N D 2650 1.0 90.0 46 2200 1.5 2 1 N N
2 92.O0M 0 2400 1.0
4 87.0ON 2000 1.0

237 26 KC 222 F A 6.5 Y +10 *10 12292 79 29.3S 60 3 90.0 M 0 2150 2.0 90.0 34 2300 2.5 1 1 N Y 93.5 63.9 N N
2 91.0 M 0 2100 2.0
4 68.0 0 D 2100 2.0

339 46 KC 222 F A 6.5 Y +10 +10 7676 66 29.33 74 3 65.0 U 0 1700 1.5 76.0 45 2400 1.0 1 1 N
2 85.0OMD 1700 1.5
4 82.0 Mb 1700 1.5

49 29 KC 222M F M 6.5 Y +10 410 12300 70 29.77 60 3 92.0 P 4 700 2.0 66.0 2S 1100 0.3 tI1NN
2 92.5 P4 700 2.0
4 02.0 P4 700 2.0

234 26 KC 222M F M 6.5 Y 410 410 14761 66 29.31 66 3 UM.0 M 4 1700 0.3 66.0 37 1600 2.15 1 1
2 90.0 M 4 1700 0.3
4 66.0 M 4 1600 0.3

236 26 KC 226 F A 6.2 Y 4 7 4 7 12697 73 29.54 90 3 93.0 M 0 2600 1.5 65.0 S4 2400 2.0 2 1NN
2 94.0Mb 2600 1.5
4 90.0Mb 2700 1.5

52 26 KI 137 F A 6.4 V +12 +12 12665 70 30.20 57 3 04.S M 0 1600 0.4 112.6 30 1700 1.2 1 1 92.7 63.5 N N
2 M.D M P 2700 0.4
4 00.5 M 0 1700 0.5

136 6 KI 137 F A 6.4 7 +12 412 14281 02 20.09 65 2 M9.D U 0 2100 1.2 36+0 12 2050 1.2 3 1
2 " +0M0 2050 1.2
4 92.0 M 0 2100, 1.2



VEHICLE DESCRIPTION WEATHER OCTANE NUIMER REQUIREMENT DATA TANK FUEL INFORMATION
----------------------------------..-------------.----------------------------------.-------.----------------------------

MAXIMU 5OTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F a M"F N A N a A
MA A ------- U TE N O U OR OCT NO I E R

OS LAS MODEL C N I AS AS ODOM AM E OCT H A OCT P O E C 8 U ------- N A U

NO NO CODE T S CR R RCD TST MILES TOP |ARO HUNL NO R R RPM MV NO H RPM MV E L K J N RtS NOT T R RPM MV N

170 6 KI 137 F A 8.4 Y * 8 412 8640 74 30.07 7 3 0.0 0 P 2700 1,0 95.0 55 2400 1.5 3 1
2 9.0 N P 2700 1.0

4 92.0 M D 2000 1.4

409 26 KI 137 F A 8,4 Y 412 +12 9571 90 30.00 107 3 00.0 0 0 2300 0.9 80.0 16 2400 0.0 2 1 93.0 93.0 a P ISso 0.5 N
2 90.0 N 0 2100 0.9
4 00.0 M D 1950 0.9

391 26 KI 252 F A 0.5 Y 16 416 9044 04 30.00 Ito 3 97.0 P 0 1450 7.0 95.0 27 1300 7.0 1 1 92.6 83.0 A 0 ISM0 1.0 N
2 99.0 P 0 1450 7.0

4 90.0 w a 1450 1.0

0f 2 LCX 228 F A 8.5 V 4tO #0 0200 72 2.93 62 3 06.0 N P 2700 0.7 84.0 45 2600 2.9 3 1 N N 02.6 63.0 N

2 37.0 N P 2700 0.7
4 04.0 M p 2700 0.7

190 4 LCX 220 F A U.9 N -10 410 6S42 71 20.32 44 3 046.0 D 240 1.0 04.0 47 2250 3.S 2 1 N N 92.0 02.4 0 P 2100 O.S N
2 0.0 a 0 2100 1.0
4 RS.0O P 2300 0.6

219 20 LCX 220 F A 0.9 V 410 410 0833 69 29.90 67 3 02.0 M 2OO 1.1 60.0 SO "SO 2.9 2 1 N N

2 04.0 a 0 2900 1.5
4 *2.0 M M 2600 1.9

270 7 LCX 228 F A 8.5 Y '10 +10 6936 70 30.40 Go 3 04.0 N p 2600 1.0 03.0 90 2400 2.5 2 1 N N 90.6 61.8 N A
2 9.0 0 0 2900 1.2

4 04.0 M 0 2990 1.2

34S 46 LCX 228 F A 0.5 V *10 *10 14396 76 29.60 70 2 64.0 N 0 2400 .0 02.0 26 2400 29 2 9 N

2 D4.oD 2900 0
4 03.0 NI 0 2700 1.0



VEHICLE Ot SCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TAM FUEL INFORMATION

MAXIMUM 50TH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F MF N A N G A
M A A ------- U T E M 0 UO0 R OCT NO I E R

OSS LAS MODEL C N I AS AS ODOM AMB E OCT H A OCT P OE C a U --------- -N U
NO NO CODE T S CR R RCO TST MILES TMP BARO HUM L NO R RPH MV NO H RPM MV E L K J N RES NOT T R RPM MV N

92 3 LCS 225 F A 8.2 Y 4 4 + 4 8925 74 29.93 92 3 95.0 M 0 2500 1.0 95.0 55 2800 1.0 3 1 Y N N 91.9 82.5 A 0 2400 1.5 N
2 95.0 0 0 2500 1.0
4 92.0 M 0 2500 1.0

154 6 LCS 225 F A 6.2 V - 4 4 4 9150 87 29.84 118 3 93.0 M P 250 1.0 92.0 50 2600 1.4 I I Y N N 92.4 83.4 A P 2500 1.0 N
2 I.O M P 2500 1.0
4 92.0 P 2500 1.0

217 20 LCS 225 F A 3.2 Y 4 4 4 4 l312t 70 29.44 72 3 96.0 M p 3500 1.0 96.0 5 3600 1.0 1 1 A P 3500 1.0 N
2 99.0 P 3500 1.0
4 91.0 M P 2500 1.0

394 41 LCS 225 C A 9.2 V 4 4 4 4 6990 77 30.04 64 3 92.0 0 D 2600 0. 90.0 SO 250 0.0 2 1 8 D 2500 0. N
2 94 0 M D 2500 0.8
4 90.0 M 0 2600 0.6

57 23 LIA 238 F A 9.0 V .19 -IS 9020 69 29.03 90 3 99.0 M 0 1600 1.0 97.0 SS 2200 1.0 1 I N
2 9 M.0 1 0 500 1.0
4 8 N.0 16OO 1.0

6 23 LIA 239 F A 0.0 V 415 19 7496 72 29.29 40 3 90.0 M D J500 1.2 9.0 47 IS00 1.0 I N N
2 90.0 M 0 1500 1.2
4 89.0 M D 1500 1.2

67 23 LIA 236 F A 9.0 V *5 .t 19 13694 9 29.34 60 3 91.0 M D 1600 0.8 90.0 49 1O 1.0 1 1 b 0 1800 0.6 N
2 93.0 M 1 1700 1.0
4 91.0 D 6900 0.6

109 5 LIA 230 F A 6.0 V .19 .15 6941 71 0. 0 3 67.0 M 0 7SO 2.0 96.0 35 1700 2.0 3 1 N
2 6.0 M 0 1950 1.4
4 ".O I P 1960 1.0

i ,



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TAN( FUEL INFORMATION

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F 0 M F N A N O A
M A A ------- U T E N OU0 0 R OCT NO I E R

OS LAB MODEL C N I AS AS OOM AM E OCT H A OCT P D E C 5 U --------- N A U
NO NO CODE T S CR R RCD TST MILES TMP BARO HIML NO R RRPN NV NO H RPM MV E L K J N RES MOT T R RPM MV N

132 6 .IA 236 F A 8.0 Y +15 419 12119 67 29.62 118 3 95.0 P 0 1350 4.0 94.0 S1 16950 2.4 1 1
2 97.0 P 1300 4.0
4 9M.0 1700 2.0

142 6 LIA 236 F A 6.0 Y 414 +15 8175 S 30.00 103 3 94.0 MD 1600 1.8 93.0 50 2100 2.6 t I
2 95.0 M b 1800 1.6
4 94.0 Mb 1500 1.8

209 4 LIA 236 F A 8.0 Y +15 *1 10054 76 29.t3 96 3 67.0 M 0 1925 1.6 65.0 55 1775 1.9 3 N N 91.2 62.69 N
2 87.0 1 P 00 1.2
4 M7.0 1 P 800 1.2

2S6 7 LIA 238 F A 6.0 Y 415 415 14796 72 2.66 47 3 94.0 M 0 100 1.0 92.0 37 1S00 3.0 3 1 V V V 92.4 63.6 A P 2400 1.4 N
2 H P 0 1700 6.0

4 92.0 M P 2450 1.0

26 47 LIA 239 C A 6.0 V +12 416 16210 70 ".79 62 3 93.0 P 0 I900 6.0 93.6 35 1400 1.5 1 1
2 95.0 P 0 1500 6.0
4 92.6 M 0 13So 1.2

354 46 LIA 236 F A 6.0 V 415 415 5244 72 29.0 95 3 66.0 M 0 1900 1.0 93.0 45 2000 2.0 1 1 A D 1800 1.0
2 9.0 M 0 1900 1.0
4 96.0 M 1900 1.0

380 41 LIA 236 C A 0.0 Y 413 *15 6200 72 29.97 60 3 97.0 P V 3000 5.5 67.0 42 1950 1.6 3 1 A P 23O 1.0 N
2 99.0 P 0 2950 9.5
4 07.0 M 0 lo0 f.2

403 26 LIA 236 F A 8.0 Y 415 415 46766 91 29.90 131 3 92.0 M 0 1500 0.5 91.0 58 2000 2.0 I 1 92.2 82.8 A D 1500 0.5 N
2 95.0 M 0 1S00 0.5
4 90.0 M 0 157 OS

m,



VEHICLE DESCRIPTION WEATHER OCTANE NUMER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIU BOTH PERCENTILE TECH OWNER RATER

T SPARK K
ER ADVANCE F M F N A G A
M A A ---- U T E M O UO O R OCT NO I E R

OUS LAB NODEL C N I AS AS ODOM AMB f OCT H A OCT P E C a U ---------- N A U
NO NO CODE T S CR R RCO TST 0ILES TIP BARO HUM L NO RR RPM MV NO H RPM MV E L K i N RES NOT T R RPM NV N

221 28 LA 238 F A •.0 Y +19 +15 16370 75 29.41 9I 3 87.0 M D 2100 1.0 87.0 4S 2400 1.0 2 H N

2 88.0 MD 2100 1.0
4 82.0 M 0 1750 1.0

9% 3 LY 450 F A 7.9 Y 415 -19 12796 74 29.97 76 3 82.0 M D 1900 t 9 62.0 40 1600 1.6 3 1

2 82.O N D 1900 1.5

4 80.0 M D 2000 1.5

109 S LY 450 F A 7.9 Y 415 415 10071 70 30.15 86 3 87.0 M 0 1850 2.5 64.0 39 1600 3.0 2 1 N N 92,7 62 9 N N
2 87.OM D 1400 2.8
4 68.0 M P t790 0.8

146 6 LY 450 F A 7.9 Y 416 +16 9400 76 30.17 67 3 92.0 P D 1000 8.0 91.0 53 1290 2.0 1 1 N N 92 1 83,4 N N

2 94.0 P 0 1000 6.0
4 08.0 M D 2100 2.0

229 28 LV 450 F A 7.0 Y 416 18 6060 76 29.36 66 3 67.0 M1 0 1900 1.5 6.0 69 1600 f.5 1 1 N

2 $7.0 M 0 1900, 1.5
4 88.0 M 1 300o 1.5

23 29 L4 441 F A 8.0 Y 415 415 1506 70 29.99 64 3 H M 0 1900 0.4 96.0 47 2000 0.9 2 1 92.4 04.0 A 0 I60 0.4 N
2 H 1 02000 0.4

4 95.0 M O 2000 0.4

127 6 ML 216 F A 0.6 v 410 410 764S 67 29.99 120 3 92.0 M D 1950 0.6 90.0 40 2100 2.0 1 1
2 93.0 11 O 2300 0.6
4 82.0 M 0 2100 0.6

252 7 IL 216 F A 6.6 Y 4 8 4 6 9693 72 30.36 43 3 92.0 M 0 2000 0.5 91.0 35 2000 1.5 3 1 N N 39.6 66.5 8 D 2600 0.5 N
2 94.0 M O 2400 0.5
4 93.0 M O 2100 0.5



VEHICLE DESCRIPTION WEATHER OCTANE lABER REQJIREMENT DATA TANK FUEL INFORMATION

MAXIMM 8OTH PERCENTILE TECH OWNER RATER

I SPARK 
K

E9 AOV&NCE F 0 MFN A N G A

A A--- U T 1 0t OUOO R OCT NO NE R

OS LAS MOEL C N I ASAS A F OCT " A OCT P 0 E C U ----- N A U
NO NO COOE T S CR R RCO TST MNILES TMP BARO H L NO R a Pi Mv NO H RPM MV f L K J N RES NT T R RPM M N

261 47 I. 219 C A @.g y . 6 . 6 10400 70 29.66 64 3 8.0 M 1 O O.S 66.0 41 2000 f.0 I I

2 69.5 K 0 1650 0.5
4 9,s 0 1790 0.S

6 40 ML 216M F M 8.8 N 10 .10 119 71 29.80 110 3 92.0 P 4 1300 2.0 69.0 4 16SO 0.0 3 1 N N 92.9 84.9 8 4 1100 0.0 N
2 93.0 P 4 4300 2.0
4 93.0 M 4 1300 0.0

228 28 ML 2160 F 14 8.8 Y 410 410 9201 73 29.31 71 3 90.0 0 4 4SO 0.1 61.0 34 ISM0 0.6 1 I N N 92.1 63.2 N

2 66.0 M 4 1100 015
4 69,0 I 4 1500 Os

310 32 ML 2160 F N 8.6 Y 414 410 13073 8 29.44 6" 2 93.0 M 4 1000 0.0 69.0 55 2400 0.2 1 I

2 93.0 M 4 1000 0.0
4 92.0 Mi 4 1100 0.0

313 32 ML 21gM F N 3.8 N 413 410 716 I 29.66 6 3 94.0 4 1000 0.1 89.0 52 2400 0.3 1 1
2 94.0 4 1060 0 1

4 92.0 M 4 1200 0.1

3s a ML 2161 F N 6.6 V 410 410 6606 83 29.4 793 617.0 M 3 t1710 0.9 1.0 30 201O 0.7 2 1 N N N N

2 ".0 M 3 1710 09
4 1.0 M 3 t00 0 9

129 6 MCA 133 F A 8.6 Y #10 410 1360 0 2n.89 1"93 91.0 X P 2000 2.1 90.0 30 2600 2.0 2 1
2 II.O m P 3200 2.1
4 O.0 N P 2600 2.0

311 32 MCA 133 1 A 3.6 V 412 410 9S 1 8 29.69 67 3 54.0 M D 2200 0.7 92.0 95 2400 1.1 2 I

2 94.O P 2200 0.7
4 92.0 M P 2300 0.7

-J



VEHICLE DESCRIPTION WEATHER OCTANE UMER REQUIREMENT DATA TANK FUEL INFORM4ATION

MAXIU SOTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F a NFN A NOA
M A A ---- U ITE N CUOC. OCT NO I I R0951LAO MODEL C N I AS ASOD A E OCT HA OCT P D EC 8U-----------NA U

NO No CODE T SCR R RCO TST MILES T:PARC HUJML NO R RRPM MV NO H RPM M4V E L kJN RES NOT T RRPM N4V N

266 7 14CA 222 F A 9.0 Y - 8 -12 6710 73 30.37 64 3 09.0 N P 3900 2.0 66.0 28 2000 3.5 1 1 N N 92.5 62 3 8 P 3500 t 9 V
2 90.0 N P 3100 1.9
4 86.0 M P 3050 1 5

139 6 NCO 133 F A 6.6 Y * 6 +1O 13930 92 30.0 3 3 99.0 " P 2400 1.0 94.0 90 2000 1.0 2 1
2 100.0 N P 2400 1.0
4 94.0OMP 1700 1.2

319 32 M4CO 133 F A 6.6 V -10 +10 11377 65 26.48 66 3 33.0 N 0 2200 0.5 92.0 95 2400 0.7 2 1 V Y V 90.9 63.0 8 D 2300 2.5 Y
2 93.0 MD 2000 0.5
4 90.5 N 0 2400 0.5

324 46 MCO 133 F A 3.6 V 412 410 10664 72 29.50 6" 3 90.9 N P 3100 1.0 66.0 S7 2300 1.9 3 I
2 90.5N0P 3100 1 0
4 66.0 N P 2700 1.0

370 41 MCI 133 C A 6.6 N +10 410 6500 70 29.90 SO 2 90.0 MNO 2300 1.2 88.0 40 2350 2.2 3 1 92 3 82, 86 0 25.0 1.5 N
2 91.0 M 0 2200 1.0
4 67.0 N D 2200 1.0

365 8 M4CI 223 F A 9.0 V *12 *12 7962 86 26.84 106 3 90.0KM P 3550 0.6 92.0 58 3600 0.6 2 1 V N N a P 3500 0 9 N
2 62.0 N P 3550 0.6
4 09.0 N D 2490 2.6

315 32 MCS 133 F A 8.6 Y 410 410 12068 94 23.67 62 3 69.0 N 0 2300 0.6 66.0 98 2400 0.0 2 1 Y N N 31.0 63.7 N N
2 69.0 N D 2200 0.6
4 67.0 N 0 2100 0.6

306 32 MCS 133M F N 6.6 N +6 8 505 1 65 29.29 66 3 96.0 N 4 300 0.0 91.0 40 1450 1.0 2 1
2 96.0 M4 600 0.0
4 96.0M04 300 0.0



VEHICLE DESCRIPTION WEATHER OCTANE NMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 8OTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F a M F N A N G A
0 A A ------- U T E M OIJ 9O R OCT NO I f R

OS LAB MODEL C N I AS AS ODOM AM E OCT H A OCT P E C B U ---------- N A U

NO NO CODE I S CR R RCD TST MILES TMP BARD HUM L NO R R IRP MV NO H RPM MV f L K j N RES MOT T R RPM MV N

137 6 MCS 223 F A 9.0 Y *12 +12 9223 82 30.09 985 3 92.0 M D 2700 0.6 92.0 35 2200 1.0 3 1
2 94,0 M P 3200 0.S

4 90.5 M P 3000 OR

314 32 MCS 223 F A 9.0 Y -14 +12 19535 85 29.8t 66 3 9t.% k 0 2900 0.6 13.0 S3 280 1.0 3 1

2 93.5 M D 2900 0.6
4 •1.0 D 2900 0.6

361 9 MCS 223 F A 9.0 V -12 -12 7610 90 30.02 64 3 94.0 M 0 2500 2.0 94.0 40 23W0 3.8 3 1 Y V N 8 P 3100 1.0 N
2 95.0 M 0 2450 2.0

4 92.0 U D 2500 2.0

264 7 MCS 223M F M 9.0 N + 6 + 6 5972 71 30.60 61 3 99.0 4 2600 1.0 96.0 43 2300 3.5 1 I V Y Y 92.0 93 2 A 3 2900 1.0 N
2 N 1 4 2100 1.0
4 97.0 M 4 2750 1.0

306 32 MCS 223M F M 9.0 Y * a * 6 17458 8 29.40 64 3 93.0 M 4 1800 1.0 93.0 88 2800 0.8 1 1

2 93.0 M 4 2180 O.S
4 92,0 M 4 1880 0.5

233 29 MI 242 F A 9.2 Y *10 +10 17039 70 29.44 75 3 91.5 MD 1280 1.8 91.047 160 2.8 I I V N V 92.8 83.1 8 D 1100 2. N

2 92.O D 1190 1.5
4 91.0 M D 1200 1.5

268 7 I 242 F A 8 2 V 10 +10 f2161 70 30.89 603 95,0 0 2000 0.9 94.045 100 4.03 1 YN N 93.1 93.? A P 2300 1.0 N
2 9.0 M 0 2200 0.9
4 93.O MP 2000 1.0

304 32 MI 280 F A 9.4 Y -10 -10 10631 98 23.32 63 3 94 0 0 0 1260 2.8 93.0 47 1500 2.1 1 I V N N 916 92 7 A 0
2 96.0 MG 1400 25
4 94.0 M 0 3O 2.8

*



VEHICLE DESCRIPTION WEATHER OCTANE NUMER REQUIREMENT DATA TAWS FUEL INFORMATION

MAXIIMUM 50TH PERCENTILE TECH OWNER RATER

T SPARK KER ADVANCE F M MFN A NOG A
A A-A U T E M 0 U 0 0 R OCT N O I E R

OSILAO MODEL C N I AS AS ODON ANB E OCT H A OCT P DE C aU-----------A U
No NO CODE T SCR R RCD TST MILES TMPRARO .6JNL NO2 R RRPM MV NO H RPM MV I L KJ NRES NOT T RRPM MV N

269 7 M V2!,0 F A 8.4 Y + S + 8 7927 70 30.41 59 2 89.0 M D 1350 0,9 88.0 27 1200 6.5 I I N N 92 1 82 7 N N
2 90.0MO0 1450 0,9
4 90.0 MD0 13S0 0 9

299 32 0 V250 F A 8.4 Y + 8 4 A 6954 85 29.56 63 3 90.5 N 0 950 2,5 69.0 40 1150 2.0 1 1 Y N N 90.9 82 6 N N

2 90,5O 1100lO 1.5
4 92.0 N 0 1000 2 5

302 32 N V250 F A 8.4 Y + 8 + 8 10898 85 29.29 70 3 90.0 N 0 1300 1.0 8S.5 32 1400 4.0 1 1 Y N N 91 0 82 6 A 0 1300 2 S N
2 91 0 N 0 1400 3 0
4 90.0 N 0 l..00 3.0

69 23 NL9 216 F A 8,6 Y 418 418 26140 70 28.99 90 3 90.0 P D 2100 S.5 87.0 55 4700 1.0 1 1 N N
2 92.0 P 0 2100 6.5
4 87.0 N P 2400 0.6

77 23 NIR 216 F A 8.6 Y 418 *iS 11203 70 27.78 110 3 87.0 N P 2400 0.6 85.0 40 2800 1.0 3 1 N N

2 90.0 0P 2400 086
4 87.0OMP 2400 0 6

140 6 NL9 216 F A 8.6 V +18 418 13390 91 30.21 76 3 98.0 P 0 2400 5.0 98.0 23 2300 6.0 1 I
2 99.0 P 0 2400 5.0
4 69.0 P 0 2500 5.0

166 6 NL9 216 F A 8.6 V +10 418 14220 73 29.84 52 3 90. 0M0 2400 0.6 90.0 35 2600 0.7 2 1
2 91IO 0 2400 0 6
4 89.0OMO 2500 0 6

301 4 MLS 216 F A 8,6 V -20 *20 16580 72 29.30 49 3 88.0 M 0 2600 1.3 85.0 46 2750 2 0 3 1 N N 91 2 83.5 8 0 2700 I 3 N
2 90.0W M0 2450 1 3
4 86.0 MD0 2700 1.3



VEHICLE DESCRIPTION WEATHER OCTANE NUMER REQUIREMENT DATA TANK FUEt INORMArzON

MAXI"UM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F G N F N A N G£
"A A ------- U T E M OUOOR OCT NO I I R

06S LAB MODEL C N I AS AS OOM AMA E OCT H A OCT P 0 E C 8 U ------- N A U
NO NO CODE T S CR R RCD TST MILES TUP BARD HM L NO R R RPM NV NO H RPM MV E L K J N RES NOT T R RPE MV N

267 7 NL9 216 F A 8.6 Y *22 *18 9354 71 29.99 61 3 94 0 M D 2600 1.1 9t.0 35 2500 6.03 1 N 93 0 0£A 0 2900 1 1 N
2 96.0 M D 3100 1.1
4 92.0 M D 2700 1.1

379 41 NI.9 216 C A 0.6 Y "20 -20 6390 01 29.90 54 3 8.O ND 2500 1.0 84.0 45 2400 2.0 3 1 N N
2 99.0 M 0 2500 1,0
4 86.0 OD 2700 1.0

400 26 NL9 216 F A 8.6 * 418 +I8 7943 93 29.90 134 3 91.0 M 0 2700 0 0 91.0 35 2400 1.4 3 1 92 4 82 8 9 D 2900 0 A N
2 94.0 M D 3450 0.8

4 8.5 14 P 2250 0.8

20 29 Nt9 216M F M 0.0 N -1 .16 11435 70 30.04 57 3 94.0 N 4 1000 0.2 92.5 20 1000 1.8 t I Y Y N 92.2 03.7 A 4 100 2 0 N
2 97.0 M 4 1000 0.2
4 95.0 N 4 1000 0.2

01 3 NL9 216M F N 9.6 N 418 +10 6729 79 29.92 75 3 07.0 N 4 2000 0.2 06.0 40 2300 0.5 2 1 N
2 8.OM 14 2000 0.2
4 8.0 N 1500 0.2

2"5 47 NL9 216M C M 8.6 N .18 19 12070 70 29.69 563 93.5 N 4 1750 0.0 93.5 35 1900 6.0 1 1

2 95.5 N 4 1750 0.0
4 93.5 N 4 1600 0 0

335 46 NL9 2161 F N 9.6 Y *t@ 419 146955 78 29.36 103 3 82.0 M 4 950 1.0 85.0 25 1200 1.0 3 1 N

2 82.0 14 050 1.0

4 82.0 M 4 850 1.0

27 29 NCX 220 F A 0.5 Y * 9 * 9 8437 70 30.13 S7 3 92.0 M D 2000 1 S 86.0 44 2400 2.0 I I N N 8 P 2150 I 0 N
2 94.0 N P 2100 1.0

4 138.O 1900 1.

-1 1



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 50TH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F 0 M F N A N G A

M A A - - - -- - - U T E M 0 U 0 0 R O C T N O I E R

OBS LA8 MODEL C N I AS AS ODOM AMB E OCT H A OCT P E C a U ---------- N A U

NO NO CODE T S CR R RCD TST PILES TMP BARD HUM L NO R R RPM MV NO H RPM MV E L K j N RES NOT T R RPM MV N

46 29 NCX 228 F A 8.5 Y -10 10 10575 70 30.19 56 3 90.0 M P 2200 1.0 87.0 38 2100 4 0 21 924 84 1 A P 2200 IO N
2 92.0 M P 2200 1 0

4 89.0 H P 2100 1.0

56 23 NCX 228 F A 9.5 Y " 8 f10 6006 70 27.94 76 3 84.0 M D 2400 3.0 82.0 50 2500 2.0 I 1 N N
2 87.0 M 0 2400 3.0

4 8S.0 M 0 2400 3.0

63 23 NC, 22S f & S 5 1 *io * o 59810 64 27.98 71 3 85.0 M P 2400 0.8 82.0 A5 2400 1.5 f I N N

2 86.0 N 0 2300 1 0

4 85.0 M P 2400 0.8

160 6 NCX 228 F A 8.8 Y - 8 +10 19280 94 30.00 156 3 90.0 M 0 2300 2.0 89 0 45 2300 2.0 3 1
2 93.0 M O 2300 2.0

4 89.0 M D 2300 2.0

220 28 NCX 228 F A 8.5 Y 4t3 +10 17034 77 29.31 116 3 68.0 M D 2150 3 2 87.0 37 2100 3.2 2 I Y Y N 92.2 82.7 N N

2 90.0 1M 2100 32
4 87.0 M 0 2200 32

366 8 NCX 226 F A 6.5 v '10 410 12795 85 30.02 97 3 80.0 N D 2300 3.0 78.0 50 3000 1.0 2 1 N N N N

2 82.0 M 0 2300 3.0
4 78.0 M 0 2400 2.5

387 41 NCX 226 C A 8 5 Y - 8 -10 12172 71 29.98 64 3 88.0 N P 2400 1 8 79.0 50 2800 1.6 3 I N N
2 86.0 N P 2500 i.8
4 85.0 M P 2500 I 8

399 26 NCX 228 F A 6.5 Y 410 410 6741 92 30.00 138 3 87.5 M P 20S0 0.7 87.0 51 2400 2.5 1 1 92.2 82.8 N N

2 90.0 M O 2175 0 8
4 87.0 M P 2250 0.7



VEHICLE DESCRIPTION WEATHER OCTANE UIDR REQUIRENENT DATA TANK FUEL INFORMATION

MAXIMUM 6OTH PERCENTILE TECH OWNER RATER

T SPARK K
E P ADVANCE F a M F N A N G A
MA A ------- U I8 N 0UDO R OCT NO I f R

DOS LAB MODEL C N I ASAS OOmAn f OCT H A OCT P D E C 8 U --------- N A U
NO NO CODE T 5 CR R QCO ST MILES TOP BARO HUM L NO f R RPM MV NO H RPM MV E L K J N RES NOT T R RPM MV N

50 29 NC 225 F A 0.2 V - 4 - 4 960 T0 30.19 42 0.0 10P 2000 0.6 97.040 2100 2,02 1 92.5 84.1A D 2200 0.8 N
2 99 0 M P 2000 0.6
4 93.0 M p 2000 0.%

74 23 NCS 225 F A 8.2 N + 4 + 4 7013 65 21.06 57 3 94.0 K 0 2900 0.0 94.0 90 2600 0.0 1 1 A 0 2400 0.3 f4
2 97.0 0 2600 0.6

4 91.0 0 0 2100 0.8

78 23 NCS 225 F A 8.2 Y - 5 + 4 11120 75 28.00 102 3 94.0 M 0 2400 1.0 93.0 65 AiOr , 1 A 0 2400 1.0 N
2 97.0 M D 2400 1.0
4 91.0 M P 1900 0.8

263 7 NCS 225 F A 8.2 Y # 4 * 4 6200 71 30.47 61 3 95.0 N p 3300 2.2 92.0 96 2600 2,5 3 1 Y Y N 91.4 83.6 A P 2900 2.2 4
2 98.0 N P 3200 2.2

4 90.0 M 0 2550 2.4

2?8 47 NCS 221 C A 6.2 N # 4 + 4 20100 70 29.74 62 3 N M 0 2000 0.8 H 40 2000 0. 3 I
2 H M 0 2260 0.9
4 97.0 1 D 2300 0.0

296 47 NCS 225 C A 8.2 V - 4 4 4 12680 70 29.70 62 3 94.0 14 0 2150 0.5 92.5 60 2300 1., 2 1

2 97.0 N D 2300 O.S
4 91.0 M 0 2300 0.5

t74 6 NCS 2256 F N 6.2 Y 4 4 4 4 13630 77 29.79 106 3 92.0 6 4 100 0.6 92.0 S0 1300 0.9 3 1 Y N N 95.3 65.3 N N

2 93.0 M 23 0.4
4 02.0 M 4 1800 0.6

45 29 NFH 450M F M 6.6 4 4 6 * 6 5 721 70 29.97 55 3 93.6 N 3 1900 1.6 92.0 36 1900 3.% 1 1 Y N N 02.5 04.0 A 4 1900 2.0 N
2 95.0 M 3 2000 1.$
4 92.0 6 3 1900 1.5

,,l

o.,



m

VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUA SOTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F G F N A N GA
MA A ------- U TE N OU00 R OCT NO I E

OBS LAS MODOEL C N I AS AS DOOM AMS E OCT H A OCT P OE C 8 U --------- N A U
NO NO CODE T S CR R RCO TST NILES TMP BARO HUM L NO R RPM MV NO H RPN MV E L K J N RES NOT T R RPM NV N

2t3 23 NFL 457 F A 8.2 Y - 4 * 6 7440 75 29.20 74 3 80.0 P D 1700 9.0 67.0 50 2000 9.0 2 1 N2 93.0 P D 1700 8.0

4 86.0 M 0 1500 3.0

273 47 NIA 236 C A 8.0 Y +15 +15 7150 70 29.77 50 3 99.0 P D 1400 7.0 97.0 25 1200 6.0 3 1 V V N A 0 1400 7 0 N

2 Ol.O P 0 1400 7 0
4 89.0 M 0 1650 0.8

372 41 NIA 238 C A .0 v *.14 4t4 600 70 29.92 62 3 97.0 P 0 2900 5.6 90.0 5 2900 1.5 2 1 a 0 1300 6.0 N

2 H P 0 2900 5.6
4 9.OND 100 1.6

350 46 NIH 450 F A 8.6 V * 4 * 6 7467 72 29.28 67 3 86.0 N 0 I60 01.5 65.0 35 1400 3,5 1 1 N

2 06.0 M 0 1600 015
4 85.0 M D 1450 01.5

1 40 NfJ 244 A 8.2 Y * 6 * 6 1O264 75 29.34 102 3 93.0 P 0 1600 4.0 9.0 36 1650 3.0 1 1 N N 92.9 34.9 N N

2 91.0 P 0 2100 4.0
4 90.0 N 0 1600 2.0

34 29 NIX 238 F A 6.6 V * 6 * 6 13104 70 29.96 62 3 95.0 P 0 1300 5.0 90.0 33 180 3.4 i 1 92.4 83 9 8 0 1300 5 0 N

2 94.0 p a 1300 5.04 69.0 P 0 1300 5.0

60 23 NIX 238 F A 6.6 Y 4 6 * 6 14553 67 28.20 99 3 93.0 N11 0 1400 4.0 90.0 36 2100 1.0 2 1 60 1300 4.0 N

2 95.0 M 0 1400 4.0
4 90.0 M 0 1400 4.0

65 23 NIX 238 F A 6.6 V 4 9 4 6 897-1 60 28.20 36 3 95.0 P 0 130 6.0 91.0 O5 2800 1.2 1 I 0 1300 5.0 N

2 97.0 P 0 1300 6.0
4 92.0 N 0 1600 0.6



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIUM 50TH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F a M F N A N a A
M A A ------ U T E N O U O 0 R OCT NO I : R

OBS LA MODEL C N I AS AS ODOM AM E OCT H A OCT P C a U --------- NA U
NO NO CODE T S CR R RCD TST MILES TMP BARD HUM L NO R 4 RPM MV NO H RPM MV E L K J N RES MDT O R RPM oV N

89 3 NIK 238 F A 8.6 1 * 6 * 6 6t25 75 29.69 76 3 90.0 P 0 1600 6.0 66.0 30 1000 3.5 2 1 V N Y 92.5 92.2 N N

2 91.5 P D 1700 6.0
4 66.0 I P 2400 1.0

163 6 NIX 238 F A 6.6 V . 6 * 6 9490 T9 20.99 90 3 98.o P D 16I0 7.0 90.0 35 1400 4.0 2 9 Y y Y 917 82.5 A 0 1500 2.2 N
2 98.0 P 0 1800 7.0

4 93.0 M O 1700 2.5

187 4 NIW 238 F A 3 6 N - 6 * 6 5594 78 29.33 67 3 94.0 N P 3250 0.6 92.0 57 600 4.5 1 1 N y 95.f 65.6 N N

2 96.0 P D 13:00 .0
4 eOm O 70 1. 9

266 7 NIX 236 F A 6.6 Y 4 S * 6 8960 70 30.46 61 3 90.0 P D 2150 4.0 89.0 56 2200 0.6 3 1 N N 93.0 62.1 6 0 2100 0.6 N

2 91.0 P 0 4600 4.0
4 9.0 O 2050 0.6

389 8 NIX 238 F A 6.6 Y . 6 * 6 6884 90 29.71 63 3 86.0 M U 1700 9.0 34.0 36 1700 1.6 3 1 N N N

2 66.0 M 0 1700 9.0
4 $7.O M 0 1700 9.0

405 26 NIX 238 F A 6.6 Y 4 6 4 6 7665 99 29.60 6 3 95.0 P 0 9300 5.9 66.0 33 9600 0.6 3 1 92.2 82.9 A 0 1400 8.9 N

2 95.0 P 0 1300 5.9
4 91.O P D 1250 8.6

199 4 NS6 457 F A 6.2 Y + 6 * 6 6410 60 296.2 63 3 04.0 P 0 1300 3.0 62.0 38 95O 4.0 1 1 N N 92.7 63.9 N
2 9SO O 500 9.5
4 84.0 P 0 2150 3.0

215 23 NHl 450 F A 6.6 Y 4 5 + 6 6691 42 3 94.0 0 P 2100 1.0 95.0 80 2200 6.0 2 9 A 0 93O 2.0 N
2 96.OM P 2910 1.0

4 93.0 M 0 1400 2.0

Fg
U'

~7.



VEHICLE DESCRIPTION WEATHER OCTANE NUMRER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F a M F N A N G A
M A A ------- U T E M OUO0 R OCT NO I E R

05 LAS MOOEL C N I AS AS 0OOM AM E OCT H A OCT P 0 E C B U --------- N A U
NO NO CODE T S CR R RCD TST MILES TMP BARO HUM L NO R R RPM MV NO H RPM MV E L K J N RES NOT T R RPM MV N

223 28 NH 450 F A 6.6 Y * 6 + 6 12960 64 29.49 76 3 92.0 M 0 1000 1.5 91.0 56 1450 2.0 1.1 a O 1000 1.5 N

2 92.0 M D 1000 1.5
4 91.O M 0 1300 1.S

224 28 NH 450 F A 6.6 Y * 6 " 6 12415 85 29.42 103 3 86.0 M 0 2550 1 5 87.0 34 1650 4.0 3 I N N 92.2 62.5 N N
2 9,0 M 0 2500 1.5

4 86.0 M M 2300 1.5

275 47 NH 450 C A 6.6 Y * 6 * 6 6000 70 29.65 54 3 91.O P 0 1750 7.0 87.0 40 1800 3.0 1 1
2 93.0 P 0 175O 7.0

4 88.5 M 0 1900 1.0

Ili 5 NJ 244 F A 6.3 Y - 6 - 6 5274 70 30.22 61 3 93.0 M D 2150 3 0 90.0 38 2000 3.0 3 1 Y N N 93.0 62.6 6 D 2100 3.0 N
2 93.0 M 0 21S0 3.0
4 91.0 M D 2150 3.0

391 26 NJ 244 F A 8.3 Y * 6 + 6 6046 95 29.60 124 3 94.O P 0 1550 6.0 92.0 32 975 5.5 2 I 92.3 62 8 A 0 ISM 6 0 N
2 96.0 P 0 1525 6.0
4 89.0 M 0 1100 2,3

51 29 N 236 F A 8.6 Y 6 * 6 10360 70 30.11 56 3 93.0 M P 1700 0.6 91.0 33 1700 1.0 2 1 62.6 63.7 A 0 1500 5.0 N2 " O P O 1600 5.0
4 90.0 M D 1700 0.6

207 4 NW 236 F A 9.6 Y + 6 * 6 6449 02 29.12 107 3 5.0 1 D t975 1.9 62.0 32 1700 1.5 2 1 N N 91.9 62 4 N N
2 8S.0 M 6 D 50 1.5
4 4.O MD 1675 1 5

4 40 OL 216 F A 8.8 N '10 410 10029 73 29.45 60 3 95.0 N 0 ISO 1.5 93.0 40 1900 2.0 3 1 N N 92.9 64.9 A 0 1500 2.0 N
2 95.0 M 0 I60 1 5
4 94.0 M 0 100 2.0



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION
-------------------------------- -------------..----.-------------------------------------..--...............................

MAXIMUM SOTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F Q M F N A N G A
M A A ------- U T E li OUO OR OCT NO I E R

OBS LAB MODEL C N I AS AS 0M AMB E OCT H A OCT P E C 0 U ---------- N A U
NO NO CODE T S CR R RCD TST MILES TMP BARo HUN L NO R R RPM MV NO H RPM NV E L K J N RES NOT T R RPN MV N

12 22 OL 216 F A 8.8 Y -10 +10 9163 70 29.40 SS 3 83.0 M D 1400 2.0 83.0 42 2300 1.2 1 1 N N
2 63.0 1ON 1300 2.3
4 81.5 N D 2250 1.0

35 29 OL 216 F A 8.8 Y +10 +10 10340 70 30.13 57 3 91.5 M D 1400 0.6 90.0 35 1600 1.02 I 91.9 83.8 R D 1400 0.8 N
2 94.0 M 0 1400 0.6
4 32.0 M D 1400 0.8

105 5 OL 216 F A 8.8 N +10 +10 5850 73 30.16 60 3 92.0 M D 1950 1.0 90.0 45 2300 1.02 1 N
2 93.0 M 0 2400 1.0
A 91.O0OND 2050 1.0

162 6 OL 216 F A 8.8 Y +10 +10 9650 79 29.99 90 3 97.0 N 0 1700 0.6 96.0 40 1900 0.7 1 I
2 93.0 N 0 1800 0.6
4 96.0 N 0 1800 0.6

212 4 0L 216 F A 9.8 Y 410 -0 1246 77 29.11 54 3 09.0 N 0 1700 0.7 89.0 36 1700 1.0 I t N N 90.4 94.5 N
2 91.0 M P 1990 0.7
4 69.0 M D 1600 0.7

227 28 OL 216 F A 6.8 Y tO 410 6320 79 29.42 96 3 91.0 M D 1800 1.5 90.0 40 1900 2.0 3 1 60 60so 1. N
2 92.0 N D 17OO 1.5
4 99.0 N 1650 1.5

312 32 OL 216 F A 8.8 Y 415 410 11610 85 29.66 66 3 94.0 M P 1700 0.9 93.5 48 2500 1.5 3 1
2 95.0 N 0 1600 0.6
4 93.0 N 0 1600 0.6

363 41 OL 216 C A 6.6 N 9 9 + 6 7500 62 29.96 663 92.0 MD 1700 1.0 90.0 36 1730 1.0 3 t 0 15oo 1.0

2 93.0 N D 1500 1.0

4 92.0 M 0 1700 1.0

[ -J



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER
. . . . .. . .. . . .. . . .. . . . . . .. . .. . . .. . . . .. . .. . . . . .. . . .. . . .. . . ..

T SPARK K
E R ADVANCE F MF A N 0 A
MA A ------- U TE M O U DO OCT No IF R

OBS LAS MODEL C N I AS AS ODOM ANS E OCT H A OCT P D E C U --------- -N A U
NO NO CODE T S CR R RCD TST MILES TMP BARD HUM L NO R a RPM MV NO H RPM MV E L K J N ES NO? T 0 RPM MV N

393 26 OL 216 F A 6.8 Y 410 -10 17710 698 30.02 133 3 94.0 M 0 1650 0.0 93.0 35 1625 0.5 2 1 92 2 63 0 A 0 1600 0 0 N
2 96.0 M 0 1650 0.0
4 92.0 M 0 1700 00

406 26 OL 216 F A 6.8 Y -10 10 7310 6 29.93 122 3 97.0 M 0 1400 0.5 95.0 33 1550 0.6 2 1 92 3 02 6 A 0 1400 0 5 N
2 97.0 MO 1400 0.5
4 95.0 M 0 1500 0.5

53 29 OL 216M F 0 8.6 V 10 410 12293 70 30.20 57 3 92.5 M 4 800 0.0 86.5 SO 3200 1.2 3 1 92 I 84 0 A 4 800 0 0 N
2 93.0 M 4 800 0.0
4 92.5 M 4 800 0.0

60 3 OL 216M F M 6.8 N * 8 410 6333 60 30.12 50 3 90.0 M 4 1600 0.2 90.5 40 f900 0.2 2 N
2 92.0 M 4 1600 0.2
4 91.0 M 4 1500 0.2

135 6 OL 216M F M 6.3 N +10 "10 11195 63 29.81 69 3 92.0 M 4 1700 0.4 90.0 35 2500 0.4 1 I Y N N 92 5 63 2 A 4 2500 0 4 N
2 95.0 M 3 4000 0.4
4 91.0 M 4 2000 0.4

204 4 01L 216M F N 8.8 N 410 410 6161 76 29.06 57 3 90.0 P 4 1300 2.0 66.0 36 2700 6.0 3 1 N V 0 7 83 4 6 4 1750 2 0 N
2 91.0 P 4 1250 2.0
4 66.0 P 4 1350 2.0

307 32 OL 216M F 0 8.6 V 414 410 893 65 29.32 60 3 96.0 M 3 4200 0.7 94.0 60 4200 0.7 2 1
2 96.0 N 3 4200 0.7
4 91.0 M 4 1100 0.1

320 3 OL 216M F M S.8 Y 410 410 10243 8529.73 622 94.0 0 4 1200 0.1 9t.0 40 3000 2.0 1 V N N 91 562,7 A 4 120D 0 4 N
3 94.0 M 4 1100 0.1
4 9.O. M 4 1200 0.1



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REOUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM SOTH PERCENTILE TECH OMER RATER

T SPARK K
Ea ADVANCE F a M F N A N G A
M A A ------- U TE M OU0OR OCT NO I f R

DOS LAS MODEL C N I AS AS ODOM AmB E OCT H A OCT P E C U --------- A N A U
NO NO CODE T S CR R RCD TST MILES TMP BARO HUM L NO R R RPM MV NO H RPM MV E L K J N RES MOT 7 R RPM MV N

328 46 O 216M F M 3.S Y *1O *10 14333 78 29.41 120 3 S6.0 4 1550 0,5 35.0 46 2000 O.S 3 1 N
2 36.0 N 4 1900 0.5
4 87.0 M 4 14so 0'

388 41 0L 2161 C N 3.8 N - 7 *10 3073 71 29.33 63 3 92.0 M 4 1600 0.6 86.0 40 1750 1.0 3 I A 4 1500 O.8 N
2 32.0 M 4 1500 0.3
4 91.0 0 4 1500 0.3

33 29 OCA 133 F A 6.6 V *10 *10 13020 70 30.13 57 3 32.5 0 P ISOO 0.4 90.5 33 1600 0.3 2 1 A D 1400 0,4 N
2 33.0 P 1400 0.4
4 32.0 M P 1600 0.4

130 6 OCA 133 F A 6.6 V *10 *10 13676 87 29.77 124 3 9.0 M P 2090 1.3 67.0 45 2200 2.0 2 I
2 89.0M P 2060 1.
4 09. OM P 2000 1.0

291 47 OCA 133 C A 3.6 V *12 *10 6000 70 2.60 62 3 93.0 M 0 2000 0.3 91.5 SO 2000 1.6 3

2 915.O N D 2000 0.64 1.0 MP 1900 1.0

316 32 OCA 133 F A 3.6 Y *12 *0 S336 35 29.26 60 3 33.0 M D 2100 0.9 815.0 54 2300 f.0 3 12 I.OM 0 2300 0.9

4 M7.0 0 O 2050 09

313 32 OCA 133 F A 6.6 V 10 +10 3270 811 29.26 663 35.5 N P 1960 0.7 04.5 45 2200 1.0 2 1 N N 36.0 36 4 N N
2 37.0 M 0 2150 1.04 04.S N P 2000 0.6

3962 2 OCA 133 F A 3.6 Y 410 410 15356 93 29.94 134 3 87.0 M p 1300 0.3 84.0 40 1300 0.9 3 1 932.3 3.2 N N2 03.0 M P 13110 0.9
4 35.0 M 10o 0.9

F.)

j_ ,



VEHICLE OESCRIPTION WEATHER OCTANE NUMER REQUIREMENT DATA TANK FUEL INFORMATION

14AXIUM BOTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F N F N A N a A
MA A --- U T N DOR OCTN ,E R

ODS LAS MODEL C N I AS AS OOM AN L OCT H A OCT P DE C a U -.-.-- N U
NO NO COOE T S CR R RCO T$T MILES TMP BARO HUM L NO Q R RPM MV NO H RPM MV E L K J N RES MOT T R RPM MV N

506 B OCA 223 F A 9.0 Y 4 9 412 12726 70 30.06 56 3 67.0 N 0 2550 0.5 67.0 55 2600 0.6 1 1
2 66.S M D 2650 0.5

4 67.0 M P 2560 O.S

144 6 OCA 223 F A 9.0 Y 12 -12 12360 75 30.12 76 3 69.0 M D 2700 1.6 90.0 50 2700 I 5 2 1
2 91 0 14 O 2800 1.4
4 90.0 N D 2700 1.8

211 4 OCA 223 F A 3.0 V 412 *12 15450 75 26.22 61 3 91.O MO 2300 f.6 30.0 4B 2600 .6 2 1 Y V N 90 4 64 ,5 8D 2400 1.6 N

2 32.0 M D 230 1.6
4 90.0 M O 2300 1.6

229 26 OCA 223 F A 9.0 V +12 .12 11759 66 29.40 5O 3 94.0 M D 2400 1.3 94.0 0 3300 1.5 2 1 8 0 2650 t 5 v
2 94.0 N 0 2400 1.3

4 04.0M 0 2600 1.2

230 26 OCA 223 F A 3.0 Y *12 *12 12149 94 29.28 130 3 66.0 M D 2700 1.2 66.0 53 2600 1.5 3 1 N N

2 8.0 M 0 2700 1.2
4 67.0 M D 2700 1.2

231 26 OCA 223 F A 6.0 Y *12 .12 1292S 65 29.42 103 3 93.0 M 0 2500 1.5 91.0 6 2400 1.5 $1 fA 0 2600 1.8 N
2 95.O0 OD 2600 1.

4 91.0 N 0 2200 1.5

317 32 OCA 222 F A 9.0 V *13 +12 6922 8B 29.06 62 3 94.5 M D 2700 0.4 93.6 57 2900 0.6 3 1

2 04.5 M 0 2900 0.4
4 92.0 M D 2600 0.4

325 46 OCA 223 F A 9.0 'V #2 412 8590 75 29.35 97 3 896.5 P 3180 1.0 5.0 63 2900 1,5 I 1 N

2 O9.0 " P 3550 1.0
4 6.5 M P 2800 1.0



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INfOiUA!ION

MAXMUM SC0TH PERCENTILE TECH OWNER RATER

T SPARK K
Ea ADVANCE F a 0 F N A N a A
MA A ------- U T E N 0U 0 0 sR OCT NO I E R

OBS LAO MODEL C N I AS AS 000 AiM E OCT H A OCT P OE C 6 U ---------- N A U
NO NO CODE T S CR RRCO TST ILES TMP BARO HUM L NO R R RP MV NO H RPM 14V I L K J N RIES NOT TR R PM MV N

326 46 OCA 223 F A 9.0 Y 412 412 6760 79 29.06 91 2 04.0 M P 3500 1.5 98.0 90 2600 2.0 I A P 3400 1 5

2 92.0 M P 3650 1.5
4 911.9 If P 24SO 1.5

327 46 OCA 223 F A 9.0 Y 412 +12 9799 79 29.523 7 3 89.0 0 2400 1.9 92.0 39 2900 2.0 3 1 R 0 1900 1 5

2 90.0 0 O 2160 1 .
4 SI.D E D 2300 1.9

329 46 OCA 223 F A 9.0 Y 412 412 9114 76 29.73 7 3 i7.0 R D 2400 1.0 95.0 5 2600 2.0 3 1 N
2 07.0 M 0 2300 1.0

4 95.0 U 0 2400 1.0

330 46 OCA 223 F A 9.0 Y 412 412 6275 78 29.79 92 3 99.0 0 2600 1.5 86.0 SO 2500 1.9 3 1 8 0 2700 1 5

2 90.0 N 0 2100 1.9
4 89.0 U 0 2490 I.S

331 46 OCA 223 F A 9.0 Y 412 412 9224 7S 29.30 I1 2 92.0 U D 2490 1.5 92.0 99 2600 2.0 3 1 A 0 2so 1 5

2 92.9 E D 2950 1.5
4 92.0 0 0 2490 1.5

332 46 OCA 223 F A 9.0 V +12 412 0234 76 29.45 72 3 94.0 0 2600 01.1 66.0 45 2300 3.5 I 1 60 2600 1.5
2 94.0 9 0 2600 Of 5
4 90.0 U 0 2600 01.5

413 24 OCA 223 F A 9.0 V -12 412 12494 77 29.60 I1 2 92.0 U 0 2700 1.0 91.0 51 2700 1.0 3 1 97 3 69 9 A 0 26 1 0 N
2 93.0 0 D 2600 1.0
4 31.5 t 0 2710 1.0

29 29 OCI 123 F A 9.6 Y 10 410 7493 70 30.24 So 3 t2.5 If 0 O0 1.0 91.0 52 2200 1.0 2 1 Y N N 92.15 02 7 A 0 1900 I 0 N

2 99.0 If0 1900 1.0
4 9.0 a 0 1900 1.0

1m



VEHICLE DESCRIPTION WEATHER OCTANE NM~ER REUJIREMENT DATA TANKC FUEL INFORMATION

MAXIUM 50TH PERCENTILE TECH OWNER RATER

T SPARK ZE R ADVANCE p M FN A N G A
M A A ---- U T E M 0 U 0OR OCTNO IEF R

OUS LAS MODEL C N I AS AS ODOM AM f OCT H A OCT PIf O C aU----------- NA U
NO No CODE T S CR R RCO 1ST MILES IMP BARD HUM L NO R R RPM M~V MO H RPM MV f L X( J N RES MOT T R RM M

26 290OC@ 133 F A£8,6 *0+1 9720 70 30.24 93 94.0OM D1800 1 0 93,053 2200 1 51 £A0 17(00 IO0N

2 96.0 M 0 1700 I 0
a 91 50M 1700 1 0

210 40OCB 133 F A .6 Y 10 10 1108 77 29.29 92 3 US.0OMO 1975 1 3 86 045 2100 3 12 I N N 92.1 83 3N N
2 89.0OMP 2000 1 3
4 87.0OMP 1950 1 3

tG9 6 OCI 223 F A 9.o V +12 +12 11360 73 29.84 S2 3 111 0 M 0 2400 0.4 91.0 50 2700 0.4 1 1
2 93.5 M0 2700 0,4
4 90.0 M D 2700 0.4

3 40 OCI1 242 F A 8.2 N *10 +10 10036 75 29.82 82 3 67.0 M 0 1600 1 5 85,0 50 2000 3.5 3 1 N N 92 9 84 9 N N
2 88,0MO 160 ISM S
4 68.0300 1600 1.0

90 3 OCS 133 p A 8.6 V -10 410 8105 75 29.77 5I 3 88.0 It0 2100 1.2 88.0 37 2000 1.9 3 1N
2 SI.0MO0 2100 1 2
4 86.0 0 02100 1.2

300 32 OCS 222 F A 9.o V *IS 412 3452 05 29.40 3D 3 88.0 M 0 2600 1,0 87.5 S4 2900 1.0 2 1
2 89.0MOD 2800 1 0
4

374 41 OCS 223 C A£9.0? V 12 -12 21900 70 30.10 88 2 89.0 M 0 2900 2 0 89049S 250 2 03 1 93 2 83 0 AD0 2800 2 0 N
2 91.0 3 0 2400 2.0
4 88.0 3 0 2700 2.0

96 3 OCS 223 F M 9.0 M + 4 + 6 7181 70 29.9 45 3 97.0 M A 1900 0 6 97.0 45 4700 0.6 3 1 v N N 92 0 82.6 A 4 1400 0 6 N
2 970304 1500 064
4 97.0 3 4 1400 0.6



VEHICLE DESCRIPTION WEATHER OCTANE MER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F G M F N A N G A
MA A ------- U T E M O U O O R OCT NO I E R

OBS LAS MODEL C N I AS AS ODOM AMB E OCT H A OCT P E C B U ---------- N A U
NO NO CODE T S CR R RCO TST MILES TMP BARD HUIM L NO 0 9 RPM MV NO H RPM MV E L K J N RES MOT T R RPM MV N

309 32 OCS 2231 F N 9.0 N - 6 - 6 20122 8S 29.46 66 3 94.0 M 4 1400 0 3 91.0 54 2600 O9 3 1 Y N V 91 6 82 7 A 4 2000 0 6 N
2 94.0 M 4 1500 0.3
4 94.0 M 4 1400 0.3

lOT S 01 242 F A 8.2 V -10 +10 S576 72 29.90 49 3 92.0 M D 1200 2.0 92.0 53 13OO 2.0 1 1 N N 93.8 83,3 B P 1350 1 2 N
2 93.0 M O 1200 2.0

4 91.0 M 0 1100 2.0

323 32 01 242 F A 8.2 Y *10 *10 7711 85 29.13 67 3 91.0 MD 18130 1 5 91.0 45 1850 O5 2 1 N N 91.0 82 7 A 0 2000 2 0 N
2 92.0 M 0 1600 1 5
4 91.0O 0 1750 1,5

232 28 0 V742 F A 8 2 Y * 7 - 7 13199 72 29.25 82 3 92.0 M 0 1650 1.5 93.0 47 1900 1.4 1 9 B 0 1400 I 5 N
2 93.0 0 1600 I.S
4 91.0 M 0 1400 1.5

53 6 0 V250 F A 8.4 Y * S * 8 14950 87 29.84 118 3 92.0 M 0 1400 0.6 93.0 45 1400 0.6 2 1
2 93.0 M 0 1300 0.5
4 92.0 M 0 1400 0.6

177 6 0 V2SO F A 8.4 Y * 8 * 8 12355 72 29.92 57 3 92.0 P 0 1350 3.0 91.0 42 1800 3 4 3 1 8 0 1700 30 N
2 93.0 P 0 1700 3.0

4 92.0 P 0 1650 3.O

303 32 0 V250 F A 84 T * S * 8 19146 65 29.22 65 3 89.5 M 0 1100 2.5 83.5 45 1400 1,0 1 1 Y N N 91 0 82 6 N N
2 90.0 MO 1200 20
4 89.0 M 0 1200 2.5

305 32 0 V250 F A 8.4 Y - 8 * 8 14600 95 29.25 64 3 91.0 P 0 1100 3.0 90.0 40 115O 2 5 1 I N v 91 8 82 7 a 0 9100 1 0 N

2 92.O P 0 100 3 0
4 91.O P 0 1000 3.0

I. I



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TAW FUEL [NfORMATION

MAXIMUM SOTH PERCENTILE TECH OWNER RA4FR

T SPARkK

ER ADVANCE F Q M r N A N G
MA A ----- U I E U 0UOOR OCT NO If R

OBS LAS MODEL C N I AS s Dw ILI6 E OCT H A OCt P DfC U -..... N A U
NO NO CODE T S CR A RCO TST MILE% TMP BARO HUM L NO R R RPM MV NO H RPM MV f L k d N RES MOT I 4 orVM MV N

397 25 0 V250 F A 8,4 Y - 8 - 8 9410 101 39.94 121 3 90.5 P D 1000 30 90 0 49 1300 0 2 1 9 3 62 q 4 ( fO5 3 0 N

2 91.5 P D 1050 3 0
4 905 P D 1000 30

ls 6 Ow V25S F A 6.3 Y -10 0 10 5330 85 29.86 103 3 90.0 O 1200 1 2 90 0 35 130 20 31 N N
2 91 0 M D 1200 1 2

4 90.0 D 1300 1.2

t1 22' PL 217 F & 5.2 Y -10 -10 16592 70 2915 62 3 53.0 M 0 2290 0 9 54 5 34 2100 I 2 2 I N N
2 56M0 0 2200 0 9
4 93,O 0 2200 0 9

I 22 PL. 217 F A 6,2 V 10 -10 19328 10 29.12 01 3 07.5 M 2200 0 9 6 5 31 2090 1 2 2 I N N
2 S7 S M 0 2200 0 9

4 85.0 M 0 2450 0.5

40 20 PL 217 F A 8.2 N *10 -10 13092 70 30 10 9! 3 07.0 M 9 2000 0 6 04 0 31 2fO0 I 2 1 I N N N N

2 90.0 M P 2000 0 6
4 84 O M P 10OO 0 &

6 3 PL 217 F 4 1.2 N 10 +10 703 13 200 6 3 L L N N 922 02 N
2 L
4 L

143 6 PL 217 F A 6.2 Y * 9 *0 17470 65 30.00 103 3 61 0 1 0 2100 I 0 17 0 39 2200 1 0 f I

2 09 0 M D 2200 f 0

4 ssi.O MP 2100 19

149 6 Pt 211 F 5.2 Y .14 *10 20119 &S 30 29 60 3 86 0 P o 2300 5 0 OS 0 39 2300 4 0 1 I

2 49 O P O 2000 50
4 64 0 P 0 2300 50



VEHICLE DESCRKPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TAW( FUEL INFORMATION

MAXIMUM SOTH PERCENTILE TECH OWNER RATER

I SPARK

E R ADVANCE F G M F N A N G A
' A A ------- U T E M 0 U 0 0 R OCT NO I E R

DeS LAS MODEL C N I AS AS OFOM AN4 f OCT H A OCT p 0 f C U ------- N A U
NO NO CODE T S CR R RCD TS7 MILES TMP BARD HUM L NO R R RPM MV NO H RPM MV t L. X J N RES MOT R RPM Mv N

200 4 PL 217 F A 8 2 Y *O +10 19692 79 29.31 70 3 85.0 M P 2050 1 0 84 0 53 2850 1.5 3 i N Y 91 8 84 3 N
2 89.O M O 2600 1,5
4 82.0 M P 2050 1.0

384 8 PL 217 F A 8.2 Y -10 10 7906 64 29.98 88 3 82.0 M 0 2200 0.9 80.0 30 2200 0.6 1 1 N N N N
2 84.0 M 0 2400 0 9
4 T8.0 M 0 2350 0.8

415 26 PL 2f7 F A 8.2 Y 410 410 8816 71 30.15 67 3 90.0 M D 2450 2 5 89.0 35 2250 1.5 3 1 92 3 82 6 8 0 2150 0 5 N
2 93.0 M 0 2300 2.5
4 86.0 M 0 2450 0.3

100 8 PL. 217M F M 8.2 N -12 *12 8858 72 29.92 62 3 88.0 P 4 1400 3.0 87.0 35 1900 3 0 2 1 N N 94 9 86 5 N N
2 91.0 P 4 1500 3 0

4 87.0 M 4 1450 0.0

285 7 PL 217M F M 8 2 N -12 '12 9092 70 30.28 49 3 96.0 M 4 2475 0 6 95 0 37 2200 0 7 t I N
2 96 0 M 4 2450 O6

4 91.0 M 4 1700 0 6

368 41 PL 222 C A 8.5 Y - 8 '10 1S681 66 30.06 70 3 87.0 M I 2000 2 0 86.0 45 2000 2.0 3 1 N N
2 89.0 M 19O 20
4 85.0 M b 2100 2 0

13 22 PC 222 F A 8 S Y '10 .10 12695 70 29.23 60 3 83.0 M 0 1800 1 I 81.0 38 2000 O 2 
2 84 6 M 0 2000 1 0
4 825 D 1700 1.0

54 29 PC 222 F A 8 5 V -t0 -10 13244 70 3002 58 3 94 0 M 0 2000 2 2 93.0 23 21OO 2 8 2 1 V N N 92.1 83 8 A D 2100 2.2 N
2 85 0 M D 2100 2 2
4 91 5 M 0 1800 22

I-

___.



ml

VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REOUIREMENT DATA TANK FUFL tNrORMATION

MAXIMUM 50TH PERCENTILE TECH OWNER RATER

SPARK K
E1 ADVANCE F G M F N A N G A
M A A ------- U T E M 0 UI0 R OCTNO I e R

085 LAB MODEL C N I AS AS ODOM AIB E OCT H A OCT P E C a U ---------- N A U
NO No COOF T S CR R RCD TST MILES TMP BARD HUM L NO R R RPM MV NO H RPM MV E L K d N RES MOT T 4 RPM MV N

84 3 PC 222 F A 8 5 Y 10 .10 6770 80 29.92 96 3 L L tN N 92 N 82 8 N
2 L
4 L

10f 5 PC 222 A 0,5 N -10 .10 9712 72 29.77 58 3 82.0 M 0 2000 1 4 82.0 4J 2000 1 5 1 1 N V 92 0 83.2 N N

2 84.0 M P 2150 1 0
4 83.0 M P 2000 1T0

194 4 PC 222 F A 8.5 Y 410 -10 1OfG4 78 28.75 67 3 00.0 N P 2100 t 0 78.0 41 2000 1.0 2 1 N N 90 4 84 5 N N

2 81 0 M P 2150 1 04 0.0 M P 1900 1.0

249 7 PC 222 F A 8.5 V -10 10 12213 70 30.20 48 3 90.0 M 0 2250 12 88.0 49 2200 1.2 3 1 N N 93 4 83,6 N N
2 91-0 M D 2300 1 2
4 as0 M P 2%5 0 6

261 7 PC 222 F A 8.5 y * 8 - 7 5743 70 29.92 60 3 88.0 M D 2600 2.3 86.0 S2 2400 2.7 1 1Y Y N 91.8 83 7 8 0 2600 2 3 N
2 910 M P 7%00 1 8
4 go o M r 2r50 2 3

282 47 PC 222 C A 8.5 Y *I0 -f0 12950 70 29.61 64 3 88 0 M D 2000 0.7 87,0 45 2000 1 0 1 1
2 91 0 M D 2000 07
4 8t M D950 O0.7

283 47 PC 222 C A 8 5 Y -12 -10 12450 70 29 74 60 3 90 5 M 0 2000 0.8 89.0 50 2000 1.0 I 1
2 93.5 M 0 2000 0.8
4 88.0 M 0 2000 0 8

333 46 PC 222 F A 8 5 v *t0 -10 8845 76 29 70 56 3 84.0 M 0 2100 1 0 82 0 45 2200 f 0 2 1 N

2 84 5 M 0 2250 1 0
4 82.0 M D 2200 1 0



VEHICLE DESCRIPTION WEATHER OCTANE NM1ER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIJMI 5OTH PERCENTILE TECH OWNER RATER

T SPARk K

E R ADVANCE F G M F N A N G A
M A A ------- U T E N OUGOR OCTNO IE R

OBS LAS MODEL C N I AS AS ODOM AM E OCT H A OCT P O E C U ---------- N A U
NO NO CODE T S CR R RCO TST MILES TMP BARD HUM L NO R R RPM MV NO H RPM MV E L K J N RES NOT T R RPM MV N

337 46 PC 222 F A 8.5 Y -10 -10 8514 76 29.61 70 3 82.0 M D 2300 1.0 79.0 35 1900 3.0 3 f N

2 83.O M 0 2200 1,0
4 83.0 M D 22%0 1.0

338 46 PC 222 F A 8.5 V 410 10 8933 76 29.81 61 3 83.0 M 0 2400 1.0 L N
2 84.0 M 0 2050 1.0
4 83.O M D 2000 1.0

346 46 PC 222 F A 8.5 Y 10 -H) 9146 76 29.18 10 3 84.0 M 0 2100 1.5 1

2 850 M D 2000 1.5
4 82.0 M D 2200 1.5

347 46 PC 222 F A 8.5 Y -11 -11 8680 74 29.28 83 3 85.0 M 0 2000 *1 O 80.0 25 1700 3.0 1 1 N
2 85.0 M D 2000 1.0
4 84.0 O 1700 1.0

356 46 Pt, 222 F A 8.5 Y -i0 *10 8965 67 29.50 68 3 82.0 M D 2300 1.5 78.0 35 1800 2.5 1 1 N
2 82.0 M 0 2300 1.5

4 80.0 M 0 2100 1 5

357 8 PC 222 F A 8.5 Y 410 *10 10291 83 29.74 100 3 80.0 0 2250 1.5 78.0 38 2650 1.2 3 1 N N N N

2 80.0 M 0 2300 1.5
4 76.0 M D 2400 1.5

411 26 PC 222 F A 8.5 Y 410 *10 28458 86 30.00 139 3 88.0 M 0 1700 0 6 86.0 25 2000 1.5 3 1 97 0 85 5 8 0 2200 0 8 N

2 91.0 M 0 2000 0,6
4 88.0 N P 1980 0.6

412 26 PC 222 F A 8,5 Y *10 410 30109 80 29.90 136 3 18.0 M 0 1850 0,2 87.0 32 2000 1.2 3 1 97 1 85 5 N N
2 900M0 1850 02
4 $T.O M 18OO 0.1



VEHICLE DESCRIPTION WEATHER OCTANE NMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM BOTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F G M F N A N G A
M A A -- U T E M 0 U 0 0 R OCT NO I E R

OBS LAS MODEL C N I AS AS ODOM AIM E OCT H A OCT P D E C a U --------- N A U
NO NO COOE T S CR R RCO TST MILES TMP BARO HUM L NO R R RPM MV NO H RPM MV E L K J N RES MOT T R RPM MV N

85 3 PC 226 F A 8.2 Y - 9 - 7 9728 79 29.92 92 3 97.0 M D 1800 1.5 87.0 45 1900 1.5 3 1 N N 92.0 82 8 N N
2 87.0 M D 1900 1 5
4 85.0 M D 1500 1.5

102 5 PC 226 F A 8.2 N *10 7 6823 70 29.93 61 3 87.0 O P 2100 .S 84.0 45 2100 2.8 f I N N

2 89.0 M P 2200 1.8
4 86.0 N P 2100 1.8

239 28 PC 226 F A 8 2 Y - 7 - 7 11870 69 29.32 71 3 90.0 M 0 2800 1.7 86.0 50 2400 4.0 3 1 N V 92 7 83 4 N V

2 91.0 M 0 2900 I 7
4 8.OM 2900 1.7

392 26 PC 226 F A 8.2 Y + 7 - 7 7500 80 29.88 124 3 93.. M 0 2400 1.0 92.0 50 2450 I 1 1 I 92 6 82 6 A D 2500 I 0 N
2 95 ) M D 2450 1.0
4 90.0 I 0 2150 9.0

99 3 RL 225M F M 8.3 N -10 +10 7997 72 29.94 50 3 92.0 M 4 1300 0.3 91.0 40 2000 0.4 2 1 N N 92 2 83 0 A 4 1200 0 3 N
2 93.0 N 4 1300 0.3
4 91.0 M 4 1300 0.3

129 6 AC 225 F A 8.3 Y +12 +12 18360 85 29.85 91 3 91.0 MO 2600 1 4 91.0 51 2600 I 2 1 I
2 92.0 X D 2500 1.4
4 89.0 M D 2300 1.4

208 4 RC 242 F A 8.3 N - 5 * 5 6800 79 29.03 101 3 86.0 N 0 1800 1.0 82.0 50 1800 3.6 t I N N 91 7 83 4 N N

2 86.0 M 01800 1.0
4 85.0 M0 1750 1.0

240 28 TC 242 F A 8.3 Y - 6 - 6 12434 69 29.50 67 3 86.0 M 0 1750 1 5 86.0 45 1650 3.5 3 1 N N
2 87.0 M 0 1750 1.5
4 86.0 M 0 1700 I 5



VEHICLE OESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM SOTH PERCENTILE TFCH OWNER RATER

T SPARK x
E R ADVANCE F a M F N A N G A
MA A ------- U T E M OU0OR OCT NO I E R

OBS LAS MODEL C N I AS AS 00M AMS E OCT H A OCT P D E C 8 U --------- N A U
NO NO CODE T S CR R RCO TST MZLES TMP BARO HUM L NO R R RPM MV NO H RPM MV E L K J N RES MOT T R ROM MV N

241 28 PC 242 F A 8.3 Y 4 6 * 6 f7347 66 29.48 78 3 87.O M 0 1600 1.5 86.0 48 1500 2.5 3 I N N 92.6 83.0 N N
2 87.0OM 0 1600 1.5
4 8.O O 1600 1.5

163 6 S FS0 F A 8.4 Y +17 417 9750 SI 30.11 32 3 94.0 M P 3050 1.0 93.0 32 1300 1.5 1 I
2 95.0 M P 3200 1,0
4 94.0 M 0 f450 f.0

301 32 5 F50 F A 8 4 Y *20 420 11795 85 29.12 83 3 92.0 M P 1400 0.3 92.5 24 1100 1.0 1 1 Y Y N 99.3 83.0
2 97.0 M p 3400 I.5
4 91.5 M P 1500 0.0

395 26 S FSO F A 6.4 V *20 *20 7570 90 29.94 126 3 94.0 M 0 1000 0.4 91.5 32 1000 1.0 2 1 92.3 83.2 A 0 100 0.4 N
2 94.0 1 0 000 04
4 92.0 N D 1050 0.4

32 29 KT 137M F N 8.4 N 4 6 - 9 12601 70 20.95 86 3 95.0 M 3 1700 1.0 91.0 35 1950 2.0 3 1 Y N N 93.5 85.8 A 3 1600 1.0 N
2 96.0 M 3 1700 1.0
4 92.0 M 3 1700 1.0

414 26 XV 252 F A 8.5 Y -16 +16 34380 87 30.00 124 3 93.0 M P 1750 0.7 91.0 40 2200 1.5 3 1 96.4 85.6 A P 1700 0 7 N
2 95.0 M P 1700 0.1
4 9t.O M P 1700 0.7

260 7 NTLD 241 F A 8.3 N * 8 *10 7107 72 30.10 61 3 98.0 M O 2280 2.2 95.0 55 2500 1.7 1 1 V Y N 92.5 84.4 A P 2200 2 3 N
2 100.O M 0 2050 2.2
4 93.0 M P 2250 2.2

76 23 MILD 241M F 14 8.3 V -10 410 6000 76 28.29 57 3 94.0 N 2 2900 1.5 92.0 42 1500 0.6 3 f A 2 2900 1.5 N
2 97.0 M 2 2900 1.5
4 92.0 M 3 1100 0.5



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REOUIREMENT DATA TANK FUEL INFORM4ATION

MAXIMUM 5OTH PERCENTILE TECH OWNER RArER

T SPARK K
E R ADVANCE F NF N A N G A
MA A ------- U T E M 0 U0O R OCT1 0 1 E R

0S LAB MODEL C N I AS AS OOOM AlB E OCT H A OCT P D E C 8 U --------- N A U
NO NO CODE T S CR R RCD TST MILES TMP BARD HUM L NO R R RPM MV NO H RPM MV E L K J N RES NOT T R RPM MV N

352 46 NTL.O 241M F N 6.3 N 1O 10 15944 75 29.26 76 3 01.0 M 3 1300 1.0 66.0 35 1200 1.5 2 1 N

2 90.0 N 3 1225 1 0
4 90.0 M 3 1450 1 0

58 23 NTLG 250 F A 8.5 N - 6 4 8 6013 66 28.t6 60 2 98.0 P 0 $000 6,0 94.0 25 1000 4.5 1 1 A 0 900 2.8 N
2 99.0 P D 000 6.0
4 95,0 N O 900 2.9

4$? 26 NTLG 250 F A 6.5 Y * 6 + 8 6594 31 30.07 66 3 99.0 P D 1650 5.0 94.0 37 ?175 9.9 2 1 96.0 65 1 A 0 1300 5.0 N

2 101.0 P 0 1800 5.0
4 94.0 P 0 f175 5.0

168 4 NTLH 450 F A 6.6 Y 4 5 * 5 7722 69 29.30 33 3 92.0 M D 2000 2.0 91.0 50 1800 3.1 3 1 N N 96.3 85.9 N
2 93.0 N D 1900 2.0

4 90.0 N P 2200 1.5

122 5 NVLD 241 F A 8.3 N 4 8 - 6 6935 71 30.02 50 3 96.0 14 P 3400 1.6 96.0 57 3400 1.5 2 1 N N 91.5 62.4 A 0 2250 9.8 N
2 96.0 N P 3350 1.6

4 93.0 M P 2000 1.6

10 22 0T f49M F N 8.9 N - 6 * 6 6543 73 29.99 70 3 9.0 N 4 1450 O.0 85.5 42 2700 4.0 1 1 N
2 6.5 N 4 3000 0.3

4 86.0 N 4 9350 0.0

198 4 OT 49N F M 6.9 Y + 6 * 6 6632 72 26.94 86 3 91.0 N 4 625 0.6 91.0 35 i50 1.0 2 1 N N 92.7 64.0 6 4 900 0.6 N
2 91.0 M 4 850 0.6

4 91.0 M 4 650 0.6

390 41 07 14904 C M 8.9 N + 6 * 6 9600 66 30.02 62 3 97.0 M 4 600 2.0 96.0 50 14%0 3.5 3 1 V N N 99.6 62.9 A 4 750 2.0 N
2 97.0 N 4 1900 2.0

4 ISS.0 N 4 1000 20



VEHICLE DESCRIPTION WEAT E l OCTANE AM8ER REQUIREMENT DA&A 1tK FUEL tNFORNATION

MAVXKM 90TH PERCENTILE TECH OWNER akTER

T SPARK K
t R ADVANCE F a 13 F A NG
N A A - -- - -- U T E 0 U O O a O C t N o I E R

OBS LAB MOOEL C N I AS AS OON AMB t OCT H A OCT P OE C a U --------- -WA v
NO c CODE Y S CR RP AD TST 141LES T44P BARO U NL NO R R A PP OV NO H PEN NV E L KJ N RES NOT I RRPM NV N

22 22 07 250 F A 9.4 Y + 8 + 8 15746 70 2933 50 3 88.6 N4O 1450 0.8 85.6 39 1500 1.1 2 1 N H

2 86.6 N 0 1430 0.8
4 94.0 0 D 1450 1.0

123 S OT 260 F A 8.4 Y - 4 * 8 5800 9 30.20 3% 3 89.5 0 0 1400 1,5 88,0 26 1000 3.0 1 1 N

2 91.0 P D 1150 8 0
4 89.0 M D 1375 1.6

126 5 OV 149 F A 6.9 Y +10 410 0616 72 30.13 St 3 92.0 NP 2300 1.% 92.052 2000 2 4 I 1 N N 92.0 83.6 A 0 1900 2.0 N

2 93.0 m 0 1900 2.0
4 92.0 N 0 2100 2.0

32t 32 OV 149W F N 8.9 V 4 6 - 6 15997 OS 29.42 47 3 9 3. 0 3 1300 0 5 94.0 45 1526 1,0 3 V Y N 91 3 82,6 A 3 1300 3,0 N

2 96.0 0 3 1300 0.6
4 96.0 N 3 1100 0.4

322 32 OV 2603 F N 8,4 V * 8 - 6 14010 865 20.66 64 3 99.0 N 4 800 0.8 93.0 3S 16500 1.2 2 1 V Y N 91.5 82.3 A N

2 99.0 I 4 600 0.8
4 99.6 N 4 750 0.8

260 7 Py 462 F A 6.5 Y 8 4 9 16679 70 29.96 47 3 62.0 N P 2200 0.6 60.0 37 2000 2. 3N
2 64.0 N P 2100 0.6

4 81.0 N0 2000 0.5

to 8 AU Fi7 C 14 6.0 N - 3 - 3 9700 71 29.62 83 3 86.0 N 4 2400 0.2 5.0 60 2400 1.S 2 A N N 69.1 84 2 N H
2 61.0 N 4 2700 0 2
4 64.0 V 4 2660 0 2

93 3 6 riP1 F N 6.2 N 0 0 8786 IO 2 .61 106 3 6.0 N 4 2200 1.0 98.0 36 2300 1 0 3 1 N s.% 66.7 4 N

2 99.0 1 4 2200 t,0
4 86.0 N 4 1600 1.0

.9.



VEHICLE DESCRIPTION WEATHER OCTANE NJUMBER REGUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 50TH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F MF N A N G A
M A A ------- U T E M 0 UO 0 R OCT NO I f R

OS LAS MODEL C N I AS AS OOOM AMS E OCT H A OCT P D E C B U --------- N A U
NO NO CODE T S CR R RCO TST MILES TMP BARG HUM L NO R R RPM lV NO H RPM MV E L K J N RES NOT T 8 RPM MV N

184 6 B FI7M F M 8.2 N - 3 - 3 6000 70 29.80 70 3 87.0 M 4 2000 1.0 86.0 40 1900 1.0 2 1 N N 91.7 83.9 N k
2 90.0 0 4 t900 1 0
4 85.0 M 4 2000 I ,

121 5 CH 226 F A 8.2 N 4 7 4 7 11265 69 30.02 54 3 85.5 M P 2200 2 0 82 0 30 2200 2.8 1 I N N 92 1 82 9 N N
2 86' M 0 250 2 4
4 86.0 M P 2160 2.0

377 41 CP 114M C M 8.8 N - 5 + 5 6770 66 29.98 82 3 88.5 M 4 1950 0.7 87.0 42 2600 1.0 2 1 N N

2 90.0 M 4 2100 0 7
4 89.0 M 4 1950 0 7

112 5 CP 216 F A 8.5 Y - 2 - 5 6977 71 29.92 68 3 87 0 M 0 2350 1 8 86.0 27 1950 2.0 1 1 N
2 87.0 M D 2400 1.8

4 67.0 M P 2200 0.6

293 47 CP 216 C A 8.5 Y * 5 + 5 6026 70 29.68 60 3 88.0 M 0 3100 1.0 88.0 ST 3100 1.0 1 1 A 0 3000 I 0 N
2 90.5 M D 3100 1.0
4 87.0 M 0 2100 1.0

133 8 CP 216M F M 8.5 N * 5 * 5 9013 87 29.62 118 3 92.0 M 4 3200 1.0 92.0 55 3100 1.0 3 1 Y N N 92.8 82.8 A 4 3200 1.0 N
2 94.0 M 4 3350 1.0

4 93.0 M 4 1700 1.0

145 6 CS 226 F A 8.2 Y 4 7 + 7 8430 7S 30.12 76 3 90.0 M D 2200 3.8 99.0 40 2500 4.0 1 I N N 95.0 85.3 N N
2 91.O M 0 2100 3.8
4 89.0 M 0 2400 3.8

382 41 E 212M C M 8.6 N + 7 + 7 9187 72 30.02 64 3 90.0 M 4 1600 1.0 86.0 45 2700 1,5 3 1 N N N N
2 90.0 M 4 1700 0.8
4 90.0 M 4 1700 1 0

I "



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQ2UIREMENT DATA TAWI FUEL INFORMATION

MAXIMA 50TH PERCENTILE TECH OWNER RATER

T SPA lK K
ER ADVANCE P 0 MFN A N Q A

N A A ---- U T E N OUDO R OCTNo If EROBSSLAB MODEL CMN I AS AS OOMND E OCT H A OCT P E C 6U-----------N A
NO No CODE S CR RRaCOTST MILESIMP ARD HUM L NO 0RRPM MV NO H RPM NV E L K jNRES NO0T TR RPM MV N

29 20 E 215 F A 8.09 Y . 5 * 10272 70 30.24 57 3 9a.0 M P 3000 2.0 95.5 30 3200 2.5 3 f A D 2000 2 0 N
2 100.0 N P 3200 2.0
4 93.0 M P 2200 2.0

30 29 E 215 F A 8.9 Y + 5 - 5 3373 70 30.24 57 3 92.0 N 0 2300 1.8 90.0 32 2300 2.2 I 1 Y N N 92.0 83.8 8 0 2300 1A8 N
2 930 MD 2200 1,8
4 $7.0 "ND 2250 f.8

I57 6 E 215 F A 0.9 Y -5 +5 9400 80 29.76 78 3 H aNa3000 f.5 H 502100o 1 52 1
2 H MD 3200 1.5
4 94.0 M 0 2200 1.5

172 6 E 215 P A 8.39 V + 5 5 10030 76 30.03 52 3 99.0 N D 3500 3.5 98.0 55 3500 3.5 3 1 A 0 3500 3A4 N
2 H 14 03500 3.5
4 31.0 X 0 2400 3.5

402 263f 215 P A 8.99 y - 5 8 7091 90 30.01 132 3 93.0 0 023150 f.1 92.0 56 3150 1.1 2 1 92.2 83.0 ADb 2600 1.1 N
2 96.0 N 0 2700 1 1
4 88.5 MD0 2150 1.1

20 22 E 2150 F N 8.9 N - 3 - 5 6230 70 29.31 52 3 93.5 N 4 1100 0.3 87.5 40 2000 2.4 1 1 A 4 1100 0 3 N
2 94.0 N 4 1050 0.3
4 93.8 N 4 1000 0.3

98 3 E 2150 P N 8.9 Y - 5 * 5 6126 64 30.00 35 3 93.0 N 4 1700 1.2 92.0 43 2400 1.4 3 1 V V N 90.8 82.7 A 4 1700 1.2
2 93.0 N 4 1700 1.2
4 93.0 M 4 1700 1.2

134 8 E 215M F N 8.9 N + 5 + 5 12380 83 29.81 89 3 96.0 N4 4 3100 1.6 96.05S2 3000 1.8 3 I N N 92.1 83.4 A 4 3000 1, SN
2 97.0 N 4 3100 1.8
4 94.0 N 4 2100 1.8

n



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TAWO FUEL INFORMATION

MAXI"M 50TH PERCENTILE TECH OWNER RATER

T SPARK 
K

E R ADVANCE F G M FN A N G A
M A A---- U TE U 0UCOR OCTYNO IK E

OBS LAB MOEL C N I As S D0OM A1B t OCT H A OCT P D EC AU- --.... N A U
NO01N0 CODE T SCR R RCD TST MILES TOP ARD HUM I. NO) RR0RPM Mv NO H RPM MV E L JN RES NOT T RRPM MV N

192 6 E 21514 F N .9 N -5 +5 15659 61 29.94 432 3 3 43000 93.0 553000 0.6 2 I N N 92.2 3A4 4004

2 0RM 2900 0
4.3.0 4 1800 0 4

l89 4 E 215M F M 6.9 N + 2 - 5 11909 66 20.20 42 2 90.0 N4 4 1200 0.9 88.0 22 2000 1.2 2 1 N N 96 A 67 A N N
2 RI 0M 11.50 0.q5
4 90 0 so 440 0.

296 47 E 25M CM 8.9 N -3 -5 17453 70 20.70 5623 99.0M42750 0.5 970O55 2750 1 07 1
2 101 0 N43000 0o
4 9A0N m4 2900 0 5

244 28 E220 F AI.5Y . 6 .6 775 74 29.21 76 3 87 0 M 2300 2,0 86,030 2100 3.0 11 N N
2 :9.0 : D 2300 3 0
4 67.0 140 2400 3.0

242 26 E 220M4 F M 6.65 Y* 7 - 6 12933 68 29.30 TO 3 69.0 M 4 1"0 1,2 69 0 42 2200 1.0 2 1 NN

2 90014 :100 12
490.0 144700 I2

373 41 F 22014 C MN8.5 N - 6 + 6 10490 70230.10 9223 AS 01M44 2000 2.0 87+0 35 1600 2.0 3 1 N N

2 90 014 4 1900 2 0
4 97 01M42200 2.0

2 40 f F20 r A 6.5 N14 6 4 8 7610 72 29.66 77 3 66.0 10 D2600 1.5 65.0 55 2000 1.0 I I N N 92 14 84 9 NN
2 67.0 1 0 50 1.5
4 66.0 14 0 2600 1.

15 22 E F20 F A 6, V F 6 - 6 12502 70 24.27 60 3 86.5 M 0 2500 0 6 67.5 25 1900 4.6 I I N N
2 66.0 ND 2:50 0.6
A 67.5 MD 2600 0.6



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM SOTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F 0 M F N A N G A
M A A - - -- - -- U T E M O U QO R O C T N o I R

OBS LAS MOOEL C N I AS AS ODOM ANS E OCT H A OCT P OE C a U --------- -NA U
NO NO CODE T S CR R RCO TST MILES TNP BARD HUM L NO R R RPM MV NO H RPM MV E L K j N RES NOT I R RPM NV N

119 5 E F2OM F M 0.5 Y + 3 - 6 5022 70 30.15 52 3 92.0 P 4 1050 20 92.0 35 2600 4.0 1 N
2 940 P 4 10',0 2.0
4 960M 4 too 0.0

290 47 E F2OM C 4 8.5 Y - 8 - 6 10305 70 29.82 60 3 97.0 P 4 2750 3 0 92.0 60 3000 0.5 2 1
2 97.0 P 4 2500 3.0
4 93 0 P 4 2750 3.0

161 6 E F28M F M 8.8 Y - 8 - 6 15010 84 20.00 156 3 80.0 1 4 1700 0.6 86 0 5 1000 5.0 I I N N 93 0 03 4 N N
2 S.0 M 4 1700 0 64 59.0 M 4 1700 0.6

258 7 E F28M F M 0.0 Y 4 0 - 6 9600 70 29.92 60 3 92.0 1 3 200 0.3 1 N N 92 5 83 5 N N
2 89-0 3 1300 0 3
4 96.0 1 3 1100 0 4

29 29 J 313M F M 8.8 N * 6 * 6 6824 70 30.02 56 3 87.0 N 3 2100 t,2 66,0 30 2000 1 5 I 1 N N N N
2 900 1 32100 1.2

4 86.0 1M 3 2000 I 2

279 47 J 2130 C M 8.6 7 + 2 - 2 6000 70 29.70 62 3 85.0 N 4 1750 O 8 83 0 40 2000 0.6 2 1
2 85.0 M 4 1750 0 S

4 65.0 1 4 1750 0.0

jai 41 j 312M C M 0.6 N - 2 - 2 9720 71 29.90 60 3 86.0 M 4 1600 0.4 04.0 42 2600 1.0 3 f N N 93 2 03 0 N H
2 6.0 M 4 1700 0 6
4 87.0 4 A 1600 0.4

141 6 J 315 F A 3.8 V - 2 - 2 9457 81 30.21 76 3 85,0 M 0 2700 1.5 85.0 35 2500 3.I 3 I
2 8OOMO 3000 1.5

4 8O M O 3000 1.5

F.,



0%

VEHICLE DESCRIPTION WEATHER OCTANE NUMBER RE0UAJIRENENT OATA TANK ruft INFORMATION

MAXMU 5OTH PECENTItE TECH OWNER SA1IR

T SPARK K
ER ADVANCE F MFN A NG A

-A A U i M U 01 0 OCTN0 I E
OSS LAS MODEL C N I AS AS DOO0 AMB t OCT H A OCT P 0 E C 8 U --------- N A U

NO NO CODE I S CR R RCO TST MILES TMP BANO HUM L NO R R RPM MV NO H RPM MV F L k j N RES MOT 1 R RPM MV N

87 3 J 315W F M 8.8 N - 4 * 4 10643 75 30.02 61 3 92 C M 4 190 0 6 82 0 40 2500 1 0 3 N N 92 2 Of 8 N N
2 82 0 N 4 1900 0 6

4 82 0 M 4 1900 0 6

196 4 j 315M F M 8.8 N -10 -10 $982 79 29.00 60 3 94 0 M 3 1900 0 5 93.0 40 2000 i 8 2 1 N N 91 0 83 2 8 4 16() 0 4 N
2 95,0 M 3 1800 0 5
4 93.0 M 3 1500 0 5

48 29 J 318 F A 8.8 Y 0 0 11777 70 30.04 58 3 H M P 2400 0 9 96.0 35 2600 2.2 11 92 6 94 0 A P 2400 0 9 N
2 H M P 2400 0 9
4 H M P 2400 0 9

146 6 J 318 F A 8.8 Y - 2 0 15550 96 29.76 102 3 96 0 M 0 3300I 8 96.0 45 3200 1 8 I I N 92 4 83 3 A 0 3500 1 8 N
2 97 0 M D 3300 1 8

4 96.0 M 0 3100 I a

82 3 J 318M F 9.6 Y 0 0 6052 79 30.06 79 3 L L 1l N 92 4 82 N
2 L
4 L

120 5 J 3180 F M S.6 y 0 0 4818 70 30. t 52 3 85.0 M 4 1700 1.0 82.0 48 2950 1 8 2 I N N 92 2 83 4 N N
2 85 O M 4 1700 1 0
4 84.0 M 4 1400 1.0

16 8 J 31818 F M 9.8 N 0 0 8040 75 30.03 49 3 82.0 M 4 2400 1.8 81.0 35 2500 2.2 2 1 N N 92 4 83 2 N N
2 95.0 M 4 2400 1 8
4 62,0 M 4 2300 1 8

242 26 J 318M F M 8.8 Y 0 0 17345 71 29.50 47 3 94 O N 4 2900 1 5 91.0 55 3200 2.0 I 1 Y N N 92 2 83 4 B 4 2700 t 5 N
2 94 0 M 4 2900 I 5
4 94.0 M 4 2700 I 5

i-



VEHICLE DESCRIPTION WEATHER OCTANE NMBER Rt0UIREMENT DATA TAW FUtL INFOPMATION
----------------------------------..-------------.------------------------------------------.--.-----------------.--

MAXIMUM 5OtH PERCENTILE TECH OWNER RATER

7 SPARK K
ER ADVANCE F G M F N A N G A
MA A ------- U T E 0 U 0 0 R OCT NO I f R

ORS AS MOODL C N I AS AS DDOM AM4 E OCT H A OCT P D f C 8 U --------- N A U
NO NO CODE I S CR R RCD TST MILES TMP BARD HUM L NO R R RPM MV NO 4 RPM MV E L K d N RES MOT T R RPM MV N

259 7 j 31aM F M 8 8 N 0 0 7190 70 29 78 44 3 92.0 M 4 2400 1 3 86 0 40 2650 2 1 1 1 N N 91 2 83 7 A 4 2500 1 1 N
2 92.0 M 3 2900 1 7
4 92.0 M 4 2400 1 3

289 47 0 318M C M 8 8 Y - 2 0 14760 70 29,0 60 3 69.0 M 4 1500 1 0 88.5 40 2000 2.0 2 1

2 89.0 44 1550 1 0
4 89.0 M 4 1500 1 0

161 6 0 216M F 0 9 0 * 6 8 6 10005 62 29.90 46 3 94,0 M 4 1750 4 0 93.0 37 1800 1 0 2 4 N N 92 2 63 4 A 4 1700 0 6 N
2 94.0 M 3 3700 1 0
4 94.O M 4 1600 1 0

195 4 0 216M F M 9.0 N * 8 * 8 5604 86 29.14 49 3 89.0 M 4 3475 0 5 8.0 59 3000 2.5 I I N N 92 4 62 9 R 4 3175 0 5 N
2 91 0 N 4 3450 0 5
4 89 0 M 4 1400 0 5

6 40 0 2186M F M 6.7 N * 6 - 8 7376 86 29.32 140 3 96.0 N 4 3200 2 0 67 0 55 2600 2 0 3 f N N N N
2 90.0 M 4 3200 2 0
4 69.0 14 4 2200 2 0

19 22 0 216M 8 0 & 7 N * 8 - 8 6490 70 29. 16 60 3 89.0 M 4 1200 0 4 94 5 35 2200 0 7 1 1 N N
2 69 0 M 4 1350 0 4
4 87 5 M 4 1000 1 6

41 29 0 216M F M 9.7 Y -iO *10 9549 70 30.02 56 3 96.0 M 4 2700 S 897 0 35 2900 2,0 2 1 N N N N
2 90.0 OM 4 2600 1 8
4 85.0 M 4 2500 1 ,

176 6 0 2161 F M 8.7 N * 8 6 6250 72 2U 75 63 3 94 0 N 3 3400 4 0 93.0 55 2900 1.8 f I N N 92.0 63 0 A 4 2500 I 0 N

2 96.0 M 3 4000 0 6
4 91 0M4 2300 0

0,'

_ - _ _ -L_.



00

VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREMENT DATA TANK FUEL INFORMATION
.................................................................................................................

MAXIMUM 5OTH PERCENTILE TECH OWNER RATER

T SPARK K

E R ADVANCE F G M F N A N G A
MA A ------- U T E M U O0R OCI No I E R

085 LAB MODEL C N I AS AS O0OM AMB t OCT H A OCT P D E C B U --------- N A U

NO NO COO T S C9 R RCO TST MILES TMP BARD HUM L NO R R RPM MV NO H RPM MV E t K J N RES MOT T R RPM MV N

1@6 4 T 213M F M 9.0 N + B - 8 12337 68 29.39 43 3 84.0 M 3 1550 0 4 82 0 58 2700 0 B 3 1 N N 91 9 82 9 N N

2 85.0 M 3 1750 0 4
4 86.0 M 3 1iOO 0 4

277 47 T 213M L M 9.0 Y #10 * 8 GOtO 70 29.74 94 3 84 0 M 4 2000 0 2 83.0 55 2250 0 2 I 1

2 84 0 M 4 2450 0 2
4 84 0 M 4 2100 0 2

167 8 T 213M F M 9 0 N -20 6 8 6950 80 30 00 3 84.0 M 3 2700 0 8 65.0 40 2800 0 B 3 1Y Y N 92 0 B3 0 N N

2 88.0 8 3 2950 0.9
4 86.0 M 3 2700 0 9

36 29 T 215 F A 9.0 N - 5 " 5 11163 70 30.10 59 3 90.0 M P 2100 1.0 85.0 47 3100 2.2 2 1 N N

2 91 0 M P 3600 1 0
4 890 M P 2100 1.0

158 6 T 215 F A 9.0 Y 10 * 5 13730 88 30 10 98 3 86 0 M 0 3200 1 5 86.0 45 3000 9.5 2 1

2 99 0 M 0 3200 1 5
4 87.0 M 0 3100 15

272 47 T 215 C A 9.0 V * 5 * 5 900 70 29.70 50 3 81.0 M 0 2500 1 0 80.0 40 200 2 0 2 1
2 83.0 M D 2350 1 0

4 81.0 M O 2500 1 0

9 40 T 215M F M 9 0 N * 5 * 5 5409 66 29.50 82 3 89.0 M 4 1600 1.0 87.0 35 1750 1.5 3 1 N N 92 9 84 9 N N

2 89 0 M 4 1600 1 0

4 900M 4 1600 1.0

155 6 T 215M P M 9 0 V + 5 * 5 9130 82 29.87 85 3 93 0 M 4 1800 0 4 92.0 40 2000 0 5 2 1 N N 92,3 83 4 A 4 f800 0 4 N

2 94.0 M 4 1800 0 4
4 94.0 M 4 1700 0 4



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REOUIREMENT DATA TANK FUEL INFORMATION

MAXIMUM 50TH PERCENTILE TECH OWNFR RATFR

T SPARK K
E R ADVANCE F G M F N A N G A
M A A ------- U T E M O U O O R OCTNO I E R

O8S LAB MODEL C N I AS AS DOOM AM E OCT H A OCT P D E C T U ------ N A U
NO NO CODE I S CR R RCD IST MILES TMP BARO HUM L NO p p RPM MV NO H RPM MV F L K J N RES MOT T R RPM MV N

334 46 T 215M F M 9.0 Y - 5 - 5 8532 80 29.68 94 3 89 0 M 4 f900 1 0 80 25 1700 3.01I N
2 89 0 M 4 1850 I 0
4 89 0 M 4 1700 I 0

389 41 T 2tSM C M 9.0 N - 7 - 5 8250 71 29.98 60 3 89.0 M 4 1600 0 6 R3 0 45 2560 I 1 3 V N N 91 7 82 8 N N
2 890 M 4 1600 0 6
4 89.0 M 4 1550 0.6

11 22 T 218 F A "' 0 V - 7 - 7 7935 70 29.31 50 3 83 0 M D 250C 1 4 81 0 42 2800 1.5 2 1 N
2 83.0 M 2900 1,4
4 81.5 M 2800 1 4

43 29 T 218 F A 9.O V 7 - 7 14050 70 30.24 57 3 92.0 M P 2100 I 0 A7 5 35 2300 2.0 3 1 N
2 94 0 M P 2100 1 0

4 920 M 0 2350 10

44 29 T 218 F A 9.0 Y * 8 * 8 12051 70 30.24 57 3 91.0 M P 2300 1 0 88 0 33 2300 2 0 1 f N N 02 S * F •
2 94.0 8 P 2200 1.0

4 88.0 M P 2300 1.0

136 6 T 218 F L 9 0 Y - 7 - 7 22520 63 29.81 89 3 90 0 M P 2650 2 2 90 0 0 2500 2 4 'N N .
2 92 0 M D 260f i 8
4 89 0 M P 2500 1 6

205 4 1 218 F A 9 0 Y - 4 - 7 7276 81 28.99 77 3 88 0 M P 2200 1 9 84 0 29 2050 2 A ' ' "
2 O8 0 M P 2350 1 9
4 88 0 M P 2450 I 9

216 28 1 218 F A 9.0 Y ' 8 * 8 22045 54 29.42 40 3 89 0 M P 2500 I 81 8' A' '4",
2 90 0 6 0 2600 It
4 8a 0 M 0 2415 P
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VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQIREMENT DATA TANK FUEl INFORMATION
- - -- - - - - - -- - - - - -- - - -- - - - - -- - - - -- - -. . . . . . .. . . . . . . . . .. . . .-- - - - - - -- - - - - --- - - - - - - - - - -- - -- -. . . . . . . . . . . . . . . . . . . . . . . . . . ..-- -- - - - - -

WAX [MU SOTH PERCENTILE TECH OWNER RATER

T SPARK K
E R ADVANCE F 0 0 F N A Na A
M4A A ....... U TE OUOOR OCTNo II R

ONS LAS MODEL C N I AS AS ODOM AN E OCT H A OCT P OE C a U ---------- N A U
NO NO CODE T S CO R RCO TST MILES TUPRO HUM L NO R RRPM NV NO H RPM MV E L K N fE MOT T I RPM NV N

240 28 T 296 Ft A 9.0 Y * 7 4 7 22192 53 29.42 3S 3 19.0 M P 2400 9.5 88.O 40 2200 2.0 2 1N N
2 92.0 N P 2900 1.5
4 O9.0 M P 2300 1.5

409 26 T 21B F A 9.0 Y + 7 + 7 6194 9 30.23 46 3 93.0 N P 350 0.7 92.0 54 4200 0.6 3 92.4 62.8 A P 3400 0.7 N
2 94.0 I P 4400 0.7
4 SOM M P 2200 0.7

96 3 T 2fil F N 9.0 Y + 7 4 7 7251 60 29.82 9 3 91.0 0 4 97oo 1.4 90.0 20 1900 1.1 2 1 N N 91.9 82.6 N t
2 g1.0 " 4 1700 f,4
4 90.0 N4 4 1700 1.4

1l 5 T 2180 F N 9.0 Y 4 7 4 7 8533 71 29.69 59 3 5U.0 4 1460 1.0 97.0 35 1900 9.9 2 f N N 92.2 83.3 N
2 S.0 Is 4 1700 1.1
4 6.0 " 4 1450 1.0

13f 6 T 2140 F N 9.0 V 4 7 * 7 1 02 1112 .64 70 3 04.0 N 4 2200 1.2 92.0 60 290 t.4 I I N N 99,1 94.6 A 4 2500 9.2 N
2 "J.0 N 4 2900 9.4
4 64.0 a 4 220 4.4

2S7 7 T 219M F M .0 N 7 # 7 95433 ? 20.10 42 2 33.0 i 4 2100 1.4 90.0 40 2000 3.0 1 N N 01.3 82.6 A 3 1600 1.6 N
2 IsOlo 4 2100 1.3
4 92.00 42, 1.4

20 47 T 2t00 C 4 9.0 V 4 9 4 1200 10 29.01 Of1 8•.0 W 4 1710 0.0 99.0 O 0 0.0 21
2 00.0 0 4 9m0 0.0
4 98.0 a 4 #4190 0.0

366 41 T 21810 CAt9.O N . * 7 040 009 4 6 3 6.0 4 1700 0.4 83.0 4? 2400 .1 3 1 4 1700 0.6 N
2 99.0 N 4 IV0 0.9
4 0.0 N 4 100 0.9



VEHICLE DESC@IPTION WATH I - CT--S -U---- w o UIUWNYT DATA TANK FUEL INFORMATION

NmIwiM 30T% PE1CESIILE TICH Ome RATN

T SPARK K
I AOVANCE F F : a Na
0 A ----- U T1 U SUOO 01 Ia

0S LAS MODEL C N AS ASO U AM I OCTA SCT OESU If NOA U
NO No CODE T S C SS O TST MILES TOP OW 04U L NO 356 a a E 0o O S N •v I L a i N ES NOT? T5 M •v N

162 6 T 224 F A 1.0 V 4 4 140 97 2.3 3100 1 37 015 2100 2.0 N 0 40 2700 2.0 1 1
2 00010 o 0t
4 000 20 a I

169 6 T 224 F A .0 'V * 8 4 f40 74 20.0? 2 40,00 $100 1 0 OR60 92700 1 S I f
2 90003321m0I10
4 l0ONb0 "as l 0

246 23 224 F A 3.0 Y 0 a * a 12)41 76 21.14 IIi
s  .0 30 0 4_0 91 1000 2 0 2 9 U N

2 00.00 0 O 10

247 12 T 24 F a 9.0 Y a 4 ald IRS 2.4 I 00.@6 mm •20 4 Do? 0 10 .0 3 IN ,40 0.2. It
2 0.00I m0 2-0
4 ". 0 0 s0 to

t8 5 T 2240 F MI .0V 1206 702 0.0 N0 6OP 4 t110 2.0 1P.040I00 0.12 IN 1 3 , 32 4. 1A4 1200 0.0w
2 090 p 4 1190 2.0
4 99.0 P 4 is0 20

206 4 T 2240 F a U.0 v 4 a s 7 21.0 772 00.0 4 IS 0 04 0. 0 tv 9.02 1I M .a.1a4 40 0. O
a 91.0 U 4 900 0.6
4 91.0 1 t11o0 0.6

245 24 T 2240 f X .0 # 9, - 2 93210 72 29.21 NOl S.00 4 MM 1.0 0.0 40 1400 1.0 1 I t
2 90.004 Mo0 1.0
4 01.014 t00 9.0

231 4 1 224• C1 9.0 1 9 4 3 065 70 2.U 14 0 100.0 4 IM 0.3 64.0 40 120 4.0 2 1
2 41.014 I20 0.1
4 0.0 a 4 1200 0.3

1I
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VEHICLE DESCRIPTION WEATHER OCTANE MBER REQUIREMENT DATA TAM FUEL INFONuAtION

MAXiM SOT PERCENTILE TECH OWNER RATIO

T SPARK K
IR ADVANCE F N MFN A NG A
m A --- - U T E O U O O • OCT No I a

OS CAB MODEL C N I AS AS Ol ANil E OCT H A OCT P D E C -U -------- N A U
NO NO CODE T S C •RCO TST MILES TMP BARO HUM L NO R RRPW MV NO H RPM MV E L K J N RES NOT T 0RON UV "

36 41 T 2240 C N 9.0 V 4 + 8 38546 1 23.32 56 3 91.0 0 4 1300 1.0 67.0 4S 211O 2.1 2 1 N N
2 92.0 N 4 2000 1.0
4 91.O0 4 1900 1.0

147 6 V F2f F A •.3 Y * 8 4 8 923 316 20.76 102 2 8i.O N O 2500 1.6 37.0 45 2900 1.3 f I
2 " .0 N 0 200 1.8
4 ".0 M 2400 1.

26 23 V F29M F 0.8 Y 4 6 4 8 1133 70 29.38 60 2 390.0 3 1700 0.2 89.0 20 1900 0.2 1 1 N N 92.3 2 4.0 a 3 IScO 0.2 N
2 32.0 0 3 16O 0.2
4 9.0 N 3 1660 0.2

21 22 V 2141 F N 0.3 N 3 4 3 S22 70 29.32 11 3 68. 1 4 1100 0.0 84.1 38 2200 2.2 21 N N
2 90.0 04 1050 0.0
4 39.5 M 4 1100 0.0

1 40 2 219 F A 3.0 N 4 3 4 8 13103 7 ".46 3 1.0 n 0 2250 1.1 34.0 40 2100 1.1 3 1 N N 92.9 84.9 N N
2 86.0 b 2550 1.5
4 3S.0 O 2110 1.5

O 22 X 2190 F N 9.0 N 4 6 7392 O 239.12 62 3 66.1 N 4 1400 0.4 01.0 30 2300 2.4 1 1 N N
2 31.5 a 4 1400 0.4
4 66.0 N 4 1400 0.4

In 6 2 216e F 0 9.0 V 9 8 1630 42 29.57 36 2 U.0 M 4 1300 0,6 67.0 3 100 0.7 2 1 N N 94.0 83.7 N N
2 30.0 M 4 lo00 0.6
4 U8.0 M 4 1300 0.6

23 7 Z 2190 F M 9.0 N . 6 4 6 21172 72 20.16 44 3 90.0 N 4 2400 1.4 30.0 2 2200 2.0 2 I Y Y N 91.3 83.2 N
2 32.0 M 4 2400 1.4
4 89.0 0 4 2400 1.4

_____ ,....



VEHICLE DESCRIPTION WEATHER OCTANE NUMBER REQUIREENT DATA TANK FUEL INFORMATION

MAXIMUM SOTH PERCENTILE TECH OWNER RATEll

T SPARK K
ER ADVANCE F 0 M F N a a A
MA a ------- U TI 2 OU O OCTNO I 1 2

0OS LAS MOOEL C N I AS AS OODMl A I OCT H A OCT P O a C a U --------- N A U
NO NO CODE T S CR R RCD TST MILES TMP GARD HUM L NO R RDM V NO H R91 MV I L K J N RES NOT T R O MV N

297 47 Z 215M C I 6.0 Y 4 6 9 6 6200 70 2.0 64 3 04.5 NM 41400 0.0 03.0 40 2000 0. I N N
266.0 N 4 160 0.0
4 9.0 W4 17so 0.0

369 41 Z 215M C N 6.0 N 4 4 I 6460 71 30.00 64 3 60.0 4 I600 0. 66.0 46 2410 1.4 3 1 N 9 62.6 62.7 6 4 ISSO 0.6 N
2 91.0 14 4 1000 0.!
4 32.0 N 4 1600 O.S

292 47 Car 220 C A 6.6 v . a * 6 f48fO 70 13.60 67 . 97.0 11 P 29100 2.0 64.1 49 3000 4.0 I 1
2 100.0W P 2100 2.0
4 lU P 2000 2.0

125 5 CRT 22011 F N4 0.6 N 4 5 4 3 12066 63 26. 6 46 3 7.0 M 4 900, 0.1 U4.0 48 11 t.0 I IN
2 66.0W 4 -0 .1
4 66:014 1000 0.6

124 5 IT 222N F N i.9 V * 3 * 6 10410 TO 10.14 92 3 66.00 4 1190 0.6 66.0 6 1100 3.0 I 1 N
2 91.0 M 4 1110 0.6
4 37.0 " 4 1100 0.6

31ITT 2240 F 0g.0N4 4 6 3234 7/'T30.1 562 32.0I4 1100 0.2 33.02 4600 1.2 21 A4 1000 2.0N
2 64.0 P 4 1000 2.0
4 93.00 4 fl00 O0.2

37 3 TT 22411 F 0 9.0 N S 4 3 6772 3 2.9 12 2 90.00 4 1700 0.1 67.0 46 2300 0.3I I N N 34.5 84. 6 4 lo0 0.9 N
2 31.0 4 1700 0.5
4 91.00 4 1700 0.5

375 41 VT 224M C I.0 N 8 U 4 6021 U 26.60 S1 2 31.0 M4 2700 1.0 69.0 45 2229 1.0 2 1 V V N 7.2 09.4 N
2 2.0W 4 2710 1.0
4 90.0N 4 2100 1.0

F",

"-



VEHICLE DESCRIPTION WEATHER OCTANE NLE9 REOJIREMENT DATA TANK FUEL IrORNATION

MAXIMUM SOTH PERCENTILE TECH OWNER RATER

T SPARK I
Ea ADVANCE F a 4 F N A N a A
1iA A ------- U T 9 M 0UO 01 OCT NO I E a

OnS LAO MODEL C N I AS AS ONM Ai 9 OCT H A OCT P OE C 6 U ------- N A U
No NO CODE T S Cl R RCO TST MILES TIP AO HIM L NO R R RP1i MV NO H RPM MV E L K ) N RES NOT T R RPM NV N

37 29 YUT 21N F N 6.5 N 4 6 4 6 1423 70 29.91 67 2 09.3 0 4 1800 1.3 68.0 20 190 2.1 I I H N N M
2 92.0 0 4 1O00 1.5
4 67.0 a4 1900 1.

900 5 NL9 214 F A 6.6 N 418 411 39716 70 2,98 42 3 0.00 P 2900 1.2 99.0 23 2200 6.0 I 1 N N 94.0 63.3 A P 2700 1.2 N
2 92.0 P 0 2200 6.0
4 U.0 M P 2900 1.2

001 9 IIA 238 F A 0.0 V 415 415 2701 1 23.73 753 O 98.0 N M 1800 1.0 99.0 40 1700 1.2 I N N
2 90.0 X 0 1730 i.0
4 90.0 M 0 1730 1.0

602 S LIA 232 F A 6.0 V 13 413 3764 99 29.61 106 2 03.0 N 0 100 2.9 66 .0 40 1700 1.0 2 1 N N N
2 30.0 M 0 1330 2.3

4 8.0, D 0 1, 0 2.5

603 8 OA FI7 F A 9.2 Y + 7 4 7 2311 9323.74 7O3 S9000 D 2490 1.2 76.0 40 2200 1.4 3 1 N N N N
2 82.0 N 0 2410 1.2
4 79,. M 0 2700 1.0

304 U T 21 F A 9.0 V 4 7 4 7 299 84 29.64 33 3 O7.0 0 P 3900 1.7 94.0 90 2000 1.9 1 1 N N Nt
2 87.0 IJ P 20 1.7
4 n.0 M 2950 2.0

0626 0 V230 F A 8.4 Y 4 I 4 10747 93 20.06 124 3 92.0 P 0 979 3.0 31.3 2, O J0 2.0 1 1 92.3 82. A 0 1000 3.0 N
2 92.9 P D 1060 2.0
4 32.5 P D 99 2 3.0

-l "
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PROCEDURES FOR PLOTTING

OCTANE NUMBER REQUIREMENT DISTRIBUTION DATA
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WEIGHTED VEHICLE/CAR POPULATIONS

Weighting factors for each vehicle model were developed from information supplied
by the U.S. Vehicle Manufacturers and from information published (Ward's Auto-
motive Reports) for imported vehicles. These weight factors were proportioned
to the relative production and/or sales volumes of the vehicle tested.

For any vehicle having octane requirements lower (L) than the lowest octane num-
ber fuel available within a given fuel series, a number O.S Research/0.4 Motor
lower was assigned. Similarly, for any vehicle having octane requirements higher
(H) than the highest octane fuel available within a given fuel series, a number
0.5 Research/0.4 Motor higher was assigned.

The weighting factors of each vehicle model were divlded by the number of vehicles
tested to calculate individual vehicle weight factors. The octane requirements
for each vehicle were then arranged in increasing order with the appropriate
individual weighting factors. The percent of vehicles at each octane requirement
level represents the sumation of all vehicle weighting factors before that level,
plus one-half the sum of the weighting factors at that level. The individual
vehicle weighting factors are adjusted so that the summation of all weighting
factors Is 100.00 for any vehicle population of interest. The midpoint percentiles
are plotted versus octane number requirement on arithmetic probability paper and
a distribution curve is drawn through the points. These distributions are then
plotted point to point on Cartesian coordinates for figures shown in the survey
report.

SELECT CAR MODELS

For individual car models, the octane number requirment distribution curves ware
plotted by the "ZP method as described in "Statistical Estimation of the Gasoline
Octane Number Requirment of New Model Automobtl"," C. S. Brinegar and R. R.
Miller, Technometrics, Vol. 2, No. 1, February 1960.

The procedure Is as follows:

For any cars having octane requiruents lower (L) than the lowest octane
number fuel available within a given fuel level, a number 0.5 Research/
0.4 Motor lower was assigned. Similarly, for individual cars having
octane requiruments higher (H) than the highest octane fuel available
within a given fuel series a number 0.5 Research/0.4 Motor higher was
assigned.

Using all observed and estimated octane ndber values. calculate the
mean (X) and the standard deviation (S) frm the data for each car
mdel.

1. X E ZX

n

n -
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Where X Octane number requirement of the ith car of a given model

n - Number of cars of that model.

2. Estimate octane number requirements at the percentiles of interest

from octane number requirement distribution data by

O.N. - + ks

where k is selected from normal distribution tables.

Values of k used to calculate percentiles in this report are:

Percentile k

5 -1.645
10 -1.282
20 -0.842
30 -0.524
40 -0.253
5o 0
60 +0.253
70 +0.524
80 +0.842
90 +1.282
95 +1.645

The requirements were arranged in increasing order and plotted on arithmetic
probability paper; the percent satisfaction for any car Is calculated by the
following relationship:

Percent satisfied: Ith car -(-0.5) 100
N

where N is the total number of cars tested for a given fuel
and I is an integer having increasing values from I to N.

Curves may either be faired through the plotted points or a straight line
superimposed using the mean and standard deviation calculated above. From
inspection of these curves, revised L and H values may be indicated. If so,
new means and standard deviations may be calculated.

"PI_ II ImiiFl qial ~
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CONFIDENCE LIMITS OF

OCTANE NUMBER REQUIREMENT DISTRIBUTIONS
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CONFIDENCE LIMITS OF OCTANE NUMBER REQUIREMENT DISTRIBUTIONS

Octane number requirements of vehicles presented in this survey are determined at
the levels that satisfy certain percentages of specific vehicle populations. In
many cases, the recorded octane number requirement is followed by a plus and
minus limit, referred to as the confidence interval. These limits give the inter-
val within which the requirement for that satisfaction level would be expected
95% of the time in replicate testing.

At the 50% satisfaction level, the 95% confidence interval is calculated as

follows:

CI = ±tsbV

where t a Students t at the proper number of degrees of freedom*

s = Standard deviation, calculated directly from the data or estimated
as the difference between the 84.16th and 50th percentiles (assum-
ing normal distribution)

n a Number of vehicles in population.

At other satisfaction levels:

CI I±ts 1/n + k2/[2(n-1)]

At the 90% satisfaction level, k - 1.2817. For other satisfaction levels, appro-
priate values for k may be found in the standard statistical tables.

* Distribution of t for probability a 0.05.

Degrees Degrees
Of Of

Freedo.** t Freedom t

1 12.706 18 2.101
2 4.393 19 2.093
3 3.182 20 1.086
4 2.776 21 2.080
5 2.571 22 2.074
6 2.447 23 2.069
7 2.365 24 2.064
8 2.306 25 2.060
9 2.262 26 2.056

10 2.228 27 2.052
11 2.201 28 2.048
12 2.179 29 2.045
13 2.160 30 2.042
14 2.145 40 2.021
15 2.131 60 2.000
16 2.120 120 1.980

** D.F (n-l) 17 2.110 1.960

p - -



TABLE G-1

95% CONFIDENCE LIMITS FOR MAXIMUM REQUIREMENTS

1981 Weighted Vehicle Population Groups

Std. Dev. Confidence Limits

(S) MON

Population Fuel n t RON MON 50 _ 50% 90%

US and Imported PR 416 1.966 3.44 3.44 0.33 0.45 0.33 0.45
Vehicles FBRU 417 1.966 4.37 2.47 0.42 0.57 0.24 0.32

FBRSU 417 1.966 4.94 3.36 0.48 0.64 0.32 0.44

US and Imported PR 391 1.966 3.50 3.50 0.35 0.47 0.35 0.47
Cars FBRU 392 1.966 4.40 2.44 0.44 0.59 0.24 0.33

FBRSU 392 1.966 4.99 3.38 0.50 0.67 0.34 0.45

US Vehicles PR 317 1.968 3.01 3.01 0.33 0.45 0.33 0.45
FBRU 318 1.968 3.91 2.25 0.43 0.58 0.25 0.34
FBRSU 318 1.968 4.59 3.13 0.51 0.68 0.34 0.47

US Cars PR 299 1.968 3.20 3.20 0.36 0.49 0.36 0.49
FBRU 300 1.968 3.99 2.27 0.45 0.61 0.26 0.35
FBRSU 300 1.968 4.65 3.16 0.53 0.71 0.36 0.48

Imported PR 99 1.983 4.47 4.47 0.89 1.20 0.89 1.20
Vehicles FBRU 99 1.983 4.50 2.51 0.90 1.21 0.50 0.68

FBRSU 99 1.983 4.59 3.04 0.92 1.24 0.61 0.82

.1i _______________________________

________________________________________________i



TABLE G-11

95% CONFIDENCE LIMITS FOR FBRU
50TH PERCENTILE ACCELERATION TECHNIQUE REQUIREMENTS

1981 Weighted Vehicle Population Groups

Std. Dev. 95% Confidnce Limits
(S) RON NON

Population n t RON 1ON 50% 90% S0% 90%

US and Imported Vehicles 414 1.966 4.74 2.57 0.46 0.62 0.25 0.33

US and Imported Cars 389 1.966 4.78 2.58 0.48 u.64 0.26 0.35

US Vehicles 316 1.968 3.89 2.14 0.43 0.58 0.24 0.32

US Cars 298 1.968 4.10 2.25 0.47 0.63 0.26 0.35

Imported Vehicles 98 1.983 5.17 2.82 1.04 1.40 0.56 0.76

2a

I.. II I I I



TABLE G-III 0

95% CONFIDENCE LIMITS FOR MAXIMUM REQUIREMENTS

1981 Select Models

95% Confidence Limits
Std. Dev.

(S) RON MON

Car Model Fuel n t RON MON 50% 90% 50% 90%

HIA 238 PR 14 2.160 1.899 1.899 1.10 1.50 1.10 1.50
FBRU 14 2.160 2.524 1.414 1.46 2.00 0.82 1.12
FBRSU 14 2.160 3.003 2.037 1.73 2.38 1.18 1.61

IIA 238/LIA 238 PR 30 2.045 3.268 3.268 1.22 1.66 1.22 1.66
FBRU 30 2.045 4.274 2.513 1.62 2.21 0.94 1.28
FBRSU 30 2.045 5.213 3.564 1.95 2.65 1.33 1.81

NCX 228/HCX 228/ PR 19 2.101 2.813 2.813 1.36 1.85 1.36 1.85
ICX 228/LCX 228 FBRU 19 2.101 3.076 1.905 1.48 2.03 0.92 1.25

FBRSU 19 2.101 3.635 2.548 1.75 2.39 1.23 1.68

NC5 225/HC5 225/ PR 24 2.069 2.980 2.980 1.26 1.72 1.26 1.72
1C5 225/LC5 225 FBRU 24 2.069 3.912 2.280 1.65 2.25 0.96 1.31

FBRSU 24 2.069 4.048 2.762 1.71 2.33 1.17 1.59

OL 216/1L216 PR 14 2.160 3.566 3.566 2.06 2.83 2.06 2.83
FBRU 14 2.160 3.587 2.086 2.07 2.84 1.20 1.65
FBRSU 14 2.160 3.691 2.544 2.13 2.93 1.47 2.02

I-



TABLE 6-111

(Continued)

95% CONFIDENCE LIMITS FOR MXINM REWIREIENTS

1981 Select MOdels

95% Confidence Limits
Std. Dev.

Car Model Fuel n t RON MON 50% 90% 50% 90%

OL 216M/I. 21614 PR 13 2.179 2.839 2.839 1.72 2.36 1.72 2.36
FBRU 13 2.179 2.515 1.383 1.52 2.09 0.84 1.15
FBRSU 13 2.179 3.132 2.124 1.89 2.60 1.28 1.76

OCA 223/MCA 223 PR 16 2.131 2,406 2.406 1.28 1.76 1.28 1.76
FBRU 16 2.131 2.880 1.601 1.53 2.10 0.85 1.17
FBRSU 16 2.131 2.685 1.804 1.43 1.96 0.96 1.32

PL 217/KL 217 PR 14 2.160 3.251 3.251 1.88 2.58 1.88 2.58
FBRU 14 2.160 3.554 2.590 2.05 2.82 1.60 2.05
FBRSU 14 2.160 4.422 3.151 2.55 3.50 1.82 2.50

PC 222/KC 222 PR 24 2.069 4.278 4.278 1.81 2.46 1.81 2.46
FVRU 24 2.069 4.232 2.753 1.79 2.44 1.16 1.58
FBRSU 24 2.069 4.803 3.362 2.03 2.76 1.42 1.93

I'



TABLE G-IV

95% CONFIDENCE LIMITS FOR FBRU

50TH PERCENTILE ACCELERATION TECHNIQUE REQUIRENENTS

1981 Select odels

Std. Dev. 9%1 Confidence Limits

(S) ROrN M-No

Model t RON NON 5 901 50% 901

HIA 238 14 2.160 2.865 1.620 1.65 2.27 0.94 1.28

IhA 238/LIA 238 30 2.045 4.137 2.434 1.54 2.10 0.91 1.24

NCX 228/HCX 228/
ICX 228/LCX 228 19 2.101 3.360 2.422 1.62 2.21 1.17 1,60

HC5 225/HC5 225/
IC5 225/LC5 225 24 2.069 4.636 2.698 1.96 2.67 1.14 1.55

OL 216/1L 216 14 2.160 3.244 1.851 1.87 2.57 1.07 1.47

OL 216M/ML 21614 13 2.179 2.743 1.560 1.66 2.28 0.94 1.30

OCA 223/NCA 223 16 2.131 3.392 1.952 1.81 2.48 1.04 1.42

PL 217/KL 217 14 2.160 3.494 2.612 2.02 2.77 1.51 2.07

PC 222/KC 222 23 2.074 5.076 3.55 2.20 2.99 1.54 2.10
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OCTANE REQUIREMENTS FOR KNOCK SENSOR-EQUIPPED VEHICLES



Test Mio fff-l -m " mp.TN

wfI'I 450 rak E1-81 - . - - - 3 26n 3 0
EsuNT [-58 9 2 .6 89 me 1.6 tog NIp 1.0

Soth I cel. 91 - - as .. 2.3 116263 - 2.6 0
MWSU E-15-81 97 - 0 1.0 as is"63 1.3 "21936 3 1.9 - - -

PA t-I5-31 93 - 1.3 84 2m6 3 9 91 133 I 2.0

NTL1 450 Tank - - - . - - - A lift 9 3.0
ralte (-15481 "91600 0 3.0 is36 I 3 ).0 "91636 3.3 --

%Ot IIkccl. 9% 2m0 0 1.0 If* no6 0 3.0 3233o - 3.0 - --

PURSU E-IS-81I )GO61 D 3.3 111is3 3 3.3 9"1low 3 3.3 - -

Po 1-15-51 9S 2m1 3 3.3 4 1P26 1 .6 Im63 3 3.6 -- -

11114 450 Tank 1-I5-SI - 0
F3NU I-15-81 I4SO* 0 2.3 of96 %W 1 2.6 911 3 2.6 - - -

Sot I Accel. 92 2400 9 2.3 6W 14 2.6 6263 - 2.3 0
1115ff (-IS-SI 942m0 OR 2.3 15 2w3 f 2.0 922tau6 2.0 - - -

pm E-lIS 92 2466 0 2.0 $1 2w6 9 2.0 362363 3 2.3 0

L4 441 Tank E-IS-SI . - - 4 3 0 366 a 0.

Sot % Accel. NO NET - iIRR - . - 26 - 1.3 - -

15051 E-I-1 IS -- 9 3380 P 3.3 8
P11 F-IS-8l1- - . 96 3316 P 0.6 - -

14 441 Tank 1-IS-Si-81. - - A 2"N 0 I.A
13m1 [-15-SI " 2400 U 1.2 6316 1.2 16324 63 1.2 1

Soth %Accel. " 2700 9 1.2 go no3 1.2 wf 216 1 1.2 - - -

FUNSl E-IS-0l Hf 2M0 0 1.1 at29no 1.2 131 Im 1.2 1
FOR E-15-61 92600 a .M 6342606 1.2 942163 1.2 1

14 441 Tank E-IS-81 I 1436 0 2.0
fog1 C1-- Hf 2600 3.0 9263 1' 3. N 26 '1 3.6 - -

50th %Accel. - - 9 46 0 1.0 "9 246 6 1.0 - -

18150 1-11-31 H 20110 0 3.0 H N"63 3.3 x "633 3.3 - -

FA [1-111 - - - N 29W 3 3.6 0

Estimated



APPENDIX I

MAXIMUM OCTANE NUMBER REQUIREMENTS OF SELECT MODELS

...S.. >

______I______________________________



TABLE I-1

MAXIlU OCTANE NWER REOUZREMENTS - 1981 SELECT MODELS

MODEL: HIA 238

FBRU FUS
Percent 

PRF

Satisfied ON RON NO (R4)12 RON MON (R4M)/2

5 85.2 84.7 79.7 82.2 85.1 77.4 81.3

10 85.9 8S.6 80.2 82.9 86.2 78.2 82.2

20 86.7 86.7 80.8 83.8 87.5 79.1 83.3

30 87.3 87.5 81.3 84.4 88.5 79.7 84.1

40 87.8 88.2 81.6 84.9 89.3 80.3 84.8

50 88.3 88.8 82.0 85.4 90.0 89.8 85.4

60 88.8 89.5 82.4 85.9 90.8 81.3 86.0

70 89.3 90.1 82.7 86.4 91.6 81.9 86.7

80 89.9 90.9 83.2 67.1 92.6 82.5 81.5

90 90.7 92.1 83.8 87.9 93.9 83.4 88.6

95 91.4 93.0 84.3 88.6 95.0 84.1 89.6

n , ......



TABLE 1-I 

(Continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

MODEL: IIA 238LIA 238

FDlRU iF8RSU

Percent 
PRF

Satisfied ON RON MON (N)/2 RON MON WNW

5 84.4 84.5 79.5 82.0 84.6 77.0 80.8

10 85.6 86.1 80.4 83.2 86.5 78.3 82.4

20 87.0 88.0 81.5 84.7 88.8 79.9 84.3

30 88.1 89.3 82.3 85.8 90.4 81.0 85.7

40 89.0 90.5 83.0 86.7 91.8 82.0 86.9

50 89.8 91.6 83.6 87.6 93.2 82.9 88.0

60 90.6 92.6 84.2 88.4 94.5 83.8 89.2

70 91 5 93.8 84.9 89.3 95.9 84.8 90.3

80 92.6 95.2 85.7 90.4 97.6 85.9 91.7

90 94.0 97.0 86.8 91.9 99.8 87.5 93.7

95 95.2 98.6 87.7 93.1 101.7 88.8 95.3

_ I.:*: .... .
i i I L .11 I i -



TABLE I-I

(Continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

IODEL: NCX 228/HCX 228/ICX 228/LCX 228

FBRU FBRSU
Percent PRF

Satisfied ON RON MON (RN)/2 RON MN (R4M)/2

5 80.0 80.3 76.8 78.6 80.9 74.4 77.6

to 81.0 81.5 77.5 79.5 82.2 75.3 78.8

20 82.3 82.8 78.3 80.6 83.8 76.4 80.1

30 83.2 83.8 78.9 81.4 85.0 77.2 81.1

40 83.9 84.6 79.5 82.0 86.0 77.9 81.9

s0 84.6 85.4 79.9 82.7 86.9 78.6 82.7

60 85.3 86.2 80.4 83.3 87.8 79.2 83.5

70 86.1 87.0 80.9 84.0 88.8 79.q 84.3

80 87.0 88.0 81.5 84.8 90.0 80.7 85.3

90 88.2 89.3 82.4 85.9 91.6 81.8 86.7

95 89.3 90.5 83.1 86.8 92.9 82.8 87.8

7'

1~o



TABLE 1-1

(Continued)

MAXIMM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

MODEL: NC5 225/HC5 225/ICS 225LC5 225

FBRU FBRSU
Percent PRF

Satisfied ON RON MON (R4)/2 RON MON (R4M)/2

5 85.1 86.1 80.4 83.2 88.0 79.4 83.7

10 86.2 87.5 81.2 84.3 89.5 80.4 85.0

20 87.5 89.3 82.2 85.7 91.3 81.6 86.5

30 88.4 90.5 82.9 86.7 92.6 82.5 87.6

40 89.2 91.6 83.5 87.5 93.7 83.2 88.5

50 90.0 92.5 84.1 88.3 94.7 83.9 89.3

60 90.7 93.5 84.7 89.1 95.7 84.6 90.2

70 91.5 94.6 85.3 89.9 96.8 85.4 91.1

80 92.5 95.8 86.0 90.9 98.1 86.3 92.2

90 93.8 97.6 87.0 92.2 99.9 87.5 93.7

95 94.9 99.0 87.9 93.4 101.4 88.5 94.9



TABLE 1-1

(Continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

MODEL: OL 216/MtL 216

FBRU FORSU
Percent PRF

Satisfied ON RON NoN (R+)/2 RON NON (R'N)/2

5 85.4 86.1 80.3 83.3 87.0 78.6 82.8

10 86.7 87.4 81.1 84.3 88.4 79.6 84.0

20 88.3 89.0 82.0 85.5 90.0 80.7 85.3

30 89.4 90.2 82.7 86.4 91.2 81.5 86.3

40 90.4 91.1 83.2 87.2 92.2 82.2 87.2

50 91.3 92.0 83.8 87.9 93.1 82.8 88.0

60 92.2 92.9 84.3 88.6 94.0 83.5 88.8

70 93.2 93.9 84.9 89.4 95.0 84.2 89.6

80 94.3 95.1 85.5 90.2 96.2 85.0 90.6

90 95.9 96.6 86.4 91.5 97.8 86.1 92.0

95 97.2 97.9 87.2 92.5 99.2 87.0 93.1

I.s



TABLE I- I

(Continued)

MAXIM OCTANE MIMER REQUIREMENTS - 1981 SELECT MODELS

MOWEL: OL 2151/NL 21ON

FBRU FBRSU

Percent PRF
Satisfied ON RN M R RON N

5 86.0 87.4 81.3 84.4 87.0 78.7 82.9

10 87.0 88.4 81.8 85.1 88.1 79.5 83.8

20 88.3 89.5 82.4 85.9 89.5 80.4 85.0

30 89.2 90.3 82.8 86.5 90.5 81.1 85.8

40 89.9 90.9 83.2 87.1 91.4 81.7 86.5

50 90.7 91.6 83.5 87.5 92.2 82.2 87.2

60 91.4 92.2 83.9 88.0 92.9 82.7 87.8

70 92.1 92.9 84.3 88.5 93.8 83.3 88.6

80 93.0 93.7 84.7 89.2 94.8 84.0 89.4

90 94.3 94.8 85.3 90.0 96.2 84.9 90.5

95 95.3 95.7 85.8 90.7 97.3 85.7 91.5

t



TABLE I-1

(Continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

MODEL: OCA 223114CA 223

FBRU FBRSU
Percent PRF

Satisfied ON RON MON "M WNW RON mON (R4N)2

5 85.4 85.3 80.1 82.7 87.0 78.7 82.9

10 86.3 86.4 80.6 83.5 88.0 79.4 83.7

20 87.3 87.6 81.3 84.5 89.1 80.2 84.7

30 88.1 88.6 81.8 85.2 90.0 80.8 85.4

40 88.7 89.3 , 82.3 85.8 90.7 81.2 86.0

50 89.3 90.1 82.7 86.4 91.4 81.7 86.6

60 90.0 90.8 83.1 86.9 92.1 82.2 87.1

70 90.6 91.6 83.5 87.5 92.8 82.7 87.7

80 91.4 92.5 84.0 88.2 93.7 83.2 88.4

90 92.4 93.8 84.7 89.2 94.8 84.0 89.4

95 93.3 94.8 85.3 90.0 95.8 84.7 90.2

r-.



TABLE I-1

(Continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

MODEL: PL 217/KL 217

FBR" FBRSU
Percent PRF
Satisfied ON RON MON (R4)/2 RON MON (R.M)/2

5 77.1 78.6 75.0 76.8 79.3 73.1 76.2

10 78.3 79.9 75.9 77.9 80.9 74.3 77.6

20 79.7 81.5 77.1 79.3 82.8 75.7 79.2

30 80.7 82.6 77.9 80.3 84.2 76.7 80.4

40 81.6 83.6 78.6 81.1 85.4 77.5 81.5

50 82.4 84.5 79.2 81.9 86.5 78.3 82.4

60 83.3 85.4 79.9 82.6 87.7 79.1 83.4

70 84.1 86.3 80.6 83.5 88.9 80.0 84.4

80 85.2 87.5 81.4 84.4 90.3 81.0 85.6

90 86.6 89.0 82.6 85.8 92.2 82.4 87.3

95 87.8 90.3 83.5 86.9 93.8 83.5 88.7

pS



TABLE I-I

(Continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS - 1981 SELECT MODELS

MODEL: PC 222/KC 222

FBRU FBRSU
Percent PRF

Satisfied ON RON NON .(R)/2 RON NON (R4)/2

5 77.2 78.8 75.5 77.2 79.2 73.1 76.1

10 78.8 80.3 76.5 78.4 80.9 74.3 77.6

20 80.7 82.2 77.7 80.0 83.0 75.8 79.4

30 82.0 83.5 78.6 81.1 84.5 76.9 80.7

40 83.2 84.7 79.4 82.0 85.8 77.8 81.8

50 84.3 85.8 80.1 82.9 87.1 78.7 82.9

60 85.4 86.8 80.7 83.8 88.3 79.5 83.9

70 86.5 88.0 81.5 84.7 89.6 80.4 85.0

80 87.9 89.3 82.4 85.8 91.1 81.5 86.3

90 89.8 91.2 83.6 87.4 93.2 83.0 88.1

95 91.3 92.7 84.6 88.7 95.0 84.2 89.6

I'



TABLE I-I1

MAXINUN OCTANE NUBER REQJIREMENTS OF INDIVIDUAL CARS OF

1981 SELECT MODEL HIA 238

FBRU FBRSU
PRF

i ON RON MON (R4)/2 RON MON (R4012 Satisfied

1 86.0 85.5 80.1 82.8 86.0 78.0 82.0 3.57

2 86.0 86.0 80.4 83.2 87.0 78.7 82.8 10.71

3 86.0 86.0 80.4 83.2 87.0 78.7 82.8 17.86
4 87.0 88.0 81.6 84.8 88.0 79.4 83.7 25.00
5 88.0 88.0 81.6 84.8 89.0 80.1 84.6 32.14
6 88.0 88.0 81.6 84.8 89.5 80.4 85.0 39.29
7 88.0 88.0 81.6 84.8 90.0 80.8 85.4 46.43
8 88.0 89.0 82.1 85.6 90.0 80.8 85.4 53.57
9 88.0 89.0 82.1 85.6 90.0 80.8 85.4 60.71

10 89.0 89.0 82.1 85.6 90.0 80.8 85.4 67.86
11 89.0 89.0 82.1 85.6 90.0 80.8 85.4 75.00
12 90.0 91.0 83.2 87.1 92.0 82.1 87.0 82.14

13 90.0 92.0 83.7 87.8 95.0 84.1 89.6 89.29
14 93.0 95.0 85.5 90.2 97.0 85.5 91.2 96.43

N 14 14 14

50% (X) 88.286 88.821 82.007 85.421 90.036 80.786 85.407

s 1.899 2.524 1.414 1.956 3.003 2.037 2.521



TABLE I-!
(Continued)

MAXIMUM OCTANE NWER REQUIREMENTS OF INDIVIDUAL CARS OF

1981 SELECT MODEL !1A 238/LIA 238

PRF FBRU FRSU -

i ON RON WON (R4N)/2 RON NON (R4N)/2 Satisfied

1 85.0 86.0 80.4 83.2 86.0 78.0 82.0 1.67
2 85.0 86.0 80.4 83.2 87.0 78.7 82.8 5.00
3 86.0 87.0 81.0 84.0 87.0 78.7 82.8 8.33
4 86.0 87.0 81.0 84.0 87.0 78.7 82.8 11.67
5 86.0 87.0 81.0 84.0 87.0 78.7 82.8 15.00
6 87.0 87.0 81.0 84.0 88.0 79.4 83.7 18.33
7 87.0 87.0 81.0 84.0 88.0 79.4 83.7 21.67
8 87.0 88.0 81.6 84.8 88.0 79.4 83.7 25.00
9 88.0 88.0 81.6 84.8 89.0 80.1 84.6 28.33

10 88.5 89.0 82.1 85.6 89.0 80.1 84.6 31.67
11 89.0 89.0 82.1 85.6 89.0 80.1 84.6 35.00
12 89.0 90.0 82.7 86.4 90.0 80.8 85.4 38.33
13 89.0 90.0 82.7 86.4 91.0 81.4 86.2 41.67
14 89.0 90.0 82.7 86.4 92.0 82.1 87.0 45.00
15 90.0 90.5 83.0 86.7 93.0 82.8 87.9 48.33
16 90.0 91.0 83.2 87.1 93.0 82.8 87.9 51.67

17 90.0 92.0 83.7 87.8 94.0 83.4 88.7 55.00
18 90.0 92.0 83.7 87.8 94.o 83.4 88.7 58.33
19 90.0 92.0 83.7 87.8 95.0 84.1 89.6 61.67
20 90.5 93.0 84.3 88.6 95.0 84.1 89.6 65.00
21 91.0 94.0 84.9 89.4 95.0 84.1 89.6 68.33
22 91.0 94.0 84.9 89.4 97.0 85.5 91.2 71.67
23 91.0 94.0 84.9 89.4 98.0 86.2 92.1 75.00

24 92.0 95.0 85.5 90.2 98.0 86.2 92.1 78.33

25 92.0 95.5 85.8 90.6 99.0 86.9 93.0 81.67

26 92.5 96.0 86.0 91.0 99.0 86.9 93.0 85.00

27 92.5 97.0 86.7 91.8 101.0 88.3 94.6 88.33

28 94.0 98.0 87.4 92.7 H H 91.67

29 96.0 H H H H H H 95.04

30 100.0 H H H H H H 98.33

N 30 30 30

50, (T) 89.800 91.567 83.600 87.570 93.167 82.910 88.040

s 3.268 4.274 2.513 3.373 5.213 3.564 4.395



TABLE I-I1
(Continued)

NAXIWIJ OCTANE NUMBER REQUIREMENTS OF INDIVIDUAL CARS OF

1981 SELECT MODEL XCK 22/HCX 22/ICX 228/LCX 228

FBRU F8RSUPRF
_ ON RON NON (R4NI/2 RN NON (R+N)/2 Satisfied
1 78.0 80.0 76.1 78.0 80.0 73.6 76.8 2.632 80.0 82.0 77.8 79.9 82.0 75.1 78.6 7.893 82.0 82.0 77.8 79.9 84.0 76.5 80.2 13.164 83.0 82.0 77.8 79.9 84.0 76.5 80.2 18.425 83.0 84.0 79.2 81.6 84.0 76.5 80.2 23.686 84.0 84.0 79.2 81.6 85.0 77.3 81.2 28.957 84.0 84.0 79.2 81.6 86.0 78.0 82.0 34.218 84.0 84.0 79.2 81.6 86.0 78.0 82.0 39.479 84.0 85.0 79.8 82.4 86.0 78.0 82.0 44.7410 85.0 85.0 79.8 82.4 86.0 78.0 82.0 50.0011 85.0 85.0 79.8 82.4 87.0 78.7 82.8 55.2612 85.0 86.0 80.4 83.2 87.0 78.7 82.8 60.5313 85.0 86.0 80.4 83.2 87.0 78.7 82.8 65.7914 86.0 86.0 80.4 83.2 88.0 79.4 83.7 71.0515 87.0 87.5 81.3 84.4 90.0 80.8 85.4 76.3216 87.0 88.0 81.6 84.8 90.0 80.8 85.4 81.5817 88.0 90.0 82.7 86.4 92.0 82.1 87.0 86.8418 89.0 90.0 82.7 86.4 93.0 82.8 87.9 92.1119 89.0 92.0 83.7 87.8 94.0 83.4 88.7 97.37

N 19 19 19
50% (8) 84.632 85.395 79.942 82.668 86.895 78.574 82.721

s 2.913 3.076 1.905 2.496 3.635 2.548 3.089

1.



TABLE 1-11
(ontiniued)

MAXZIUN OCTANE NWMBER REQUIREMENTS OF INDIVIDUAL CARS OF

1981 SELECT MODEL NC5 225/HC5 225/IC5 225/LC5 225

PRF FBRU FBRSU %
_ ON RON NON (R+1)/2 RON NON (R4N)12 Satisfied

1 82.0 84.0 79.2 81.6 85.0 77.3 81.2 2.08
2 84.0 86.0 80.4 83.2 88.0 79.4 83.7 6.25
3 87.0 87.0 81.0 84.0 89.0 80.1 84.6 10.42
4 87.0 88.0 81.6 84.8 90.0 80.8 85.4 14.58
5 88.0 88.0 81.6 84.8 90.0 80.8 85.4 18.75
6 89.0 89.0 82.1 85.6 91.0 81.4 86.2 22.92
7 89.5 92.0 83.7 87.8 94.0 83.4 88.7 27.06
8 90.0 92.0 83.7 87.8 94.0 83.4 88.7 31.25
9 90.0 92.0 83.7 87.8 94.0 83.4 88.7 35.42

10 90.0 92.0 83.7 87.8 95.0 84.1 89.6 39.58
11 90.0 93.0 84.3 88.6 95.0 84.1 89.6 43.75
12 90.0 93.0 84.3 88.6 95.0 84.1 89.6 47.92
13 90.0 94.0 84.9 89.4 96.0 84.8 90.4 52.08
14 91.0 94.0 84.9 89.4 96.0 84.8 90.4 56.25
15 91.0 94.0 84.9 89.4 96.0 84.8 90.4 60.62
16 91.0 94.0 84.9 89.4 97.0 85.5 91.2 64.58
17 91.0 94.0 84.9 89.4 97.0 85.5 91.2 68.75
18 91.0 94.0 84.9 89.4 97.0 85.5 91.2 72.92
19 91.0 95.0 85.5 90.2 97.0 85.5 91.2 77.08
20 92.0 95.0 85.5 90.2 98.0 86.2 92.1 81.25
21 92.0 96.0 86.0 91.0 99.0 86.9 93.0 85.42
22 93.0 96.0 86.0 91.0 99.0 86.9 93.0 89.58

93.0 98.0 87.4 92.7 99.0 86.9 93.0 93.75
97.0 H H H H H H 97.92

N 24 24 24

50, (Y) 89.979 92.542 84.108 88.296 94.708 83.942 89.333

s 2.980 3.912 2.280 3.081 4.048 2.762 3.400

I-



TABLE 1-I1
(Continued)

NAXIMUM OCTANE NUMBER REQUIREMENTS OF INDIVIDUAL CARS OF

1981 SELECT MODEL OL 216L 216

FBRU FBRSU
PRF %

I ON RON MON (R4,)/ RON NON (R4)/2 Satisfied

1 81.5 83.0 78.5 80.8 83.0 75.8 79.4 3.57
2 88.5 89.0 82.1 85.6 89.5 80.4 85.0 10.71
3 89.0 89.0 82.1 85.6 91.0 81.4 86.2 17.86
4 89.0 91.0 83.2 87.1 92.0 82.1 87.0 25.00
5 91.0 91.5 83.4 87.5 93.0 82.8 87.9 32.14
6 92.0 92.0 83.7 87.8 93.0 82.8 87.9 39.29
7 92.0 92.0 83.7 87.8 93.0 82.8 87.9 46.43
8 92.0 92.0 83.7 87.8 94.0 83.4 88.7 53.57
9 92.0 92.0 83.7 87.8 94.0 83.4 88.7 60.71

10 93.0 94.0 84.9 89.4 95.0 84.1 89.6 67.86
11 93.0 94.0 84.9 89.4 95.0 84.1 89.6 75.00
12 94.0 95.0 85.5 90.2 96.0 84.8 90.4 82.14
13 95.0 97.0 86.7 91.8 97.0 85.5 91.2 89.29
14 96.0 97.0 86.7 91.8 98.0 86.2 92.1 96.43

14 14 14

50% () 91.286 92.036 83.771 87.886 93.107 82.829 87.971

s 3.566 3.587 2.086 2.802 3.691 2.544 3.115

1-



TABLE I-I
(continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS OF INDIVIDUAL CARS OF

1981 SELECT MODEL OL 216N/ML 216

FBRU FBRSU
PRF 7

____ ON RON MON (RM/ RON MN (N4M)/ Satisfied

1 85.0 87.0 81.0 84.0 86.0 78.0 82.0 3.85
2 87.0 88.0 81.6 84.8 88.0 79.4 83.7 11.54
3 88.0 90.0 82.7 86.4 89.0 80.1 84.6 19.23
4 89.0 90.0 82.7 86.4 91.0 81.4 86.2 26.92
5 91.0 90.0 82.7 86.4 92.0 82.1 87.0 34.62
6 91.0 92.0 83.7 87.8 92.0 82.1 87.0 42.31
7 91.0 92.0 83.7 87.8 93.0 82.8 87.9 50.00
8 91.0 92.0 83.7 87.8 93.0 82.8 87.9 57.69
9 92.0 92.5 84.0 88.2 93.0 82.8 87.9 65.38

10 92.0 93.0 84.3 88.6 94.0 83.4 88.7 73.08
11 92.5 94.0 84.9 89.4 94.0 83.4 88.7 80,77
12 93.0 94.0 84.9 89.4 95.0 84.1 89.6 88.46
13 96.0 96.0 86.0 91.0 98.0 86.2 92.1 96.15

N 13 13 13

50 ('I) 90.654 91.577 83.531 87.538 92.154 82.200 87.177

s 2.839 2.515 1.383 1.928 3.132 2.124 2.628

U'l



TABLE 1-1! 1
(Continued)

MAXIMUM OCTANE NUMBER REQUIREMENTS OF INDIVIDUAL CARS OF

981 SELECT MODEL OCA 223/MCA 223

FBRU FBRSU
PRF %
ON RON MON (Rqq)/2 RON MON (R4N)/2 Satisfied

1 85.0 86.0 80.4 83.2 87.0 78.7 82.8 3.13
2 86.5 86.5 80.7 83.6 88.0 79.4 83.7 9.38
3 87.0 87.0 81.0 84.0 88.5 79.8 84.1 15.63
4 87.0 87.0 81.0 84.0 89.0 80.1 84.6 21.88
5 88.0 88.0 81.6 84.8 90.0 80.8 85.4 28.13
6 88.0 89.0 82.1 85.6 90.0 80.8 85.4 34.38
7 88.5 89.0 82.1 85.6 90.0 80.8 85.4 40.63
8 89.0 89.0 82.1 85.6 91.0 81.4 86.2 46.88
9 90.0 89.0 82.1 85.6 92.0 82.1 87.0 53.13

10 90.0 91.0 83.2 87.1 92.0 82.1 87.0 59.38
11 90.0 92.0 83.7 87.8 92.5 82.4 87.5 65.63
12 91.0 92.0 83.7 87.8 93.0 82.8 87.9 71.88
13 91.5 93.0 84.3 88.6 94.0 83.4 88.7 78.13
14 92.0 94.0 84.9 89.4 94.0 83.4 88.7 84.38
15 92.0 94.0 84.9 89.4 95.0 84.1 89.6 90.63
16 94.0 94.5 85.2 89.8 96.5 85.2 90.8 96.88

N 16 16 16

50% (T) 89.344 90.063 82.688 86.369 91.406 81.706 86.550

s 2.406 2.880 1.601 2.214 2.685 1.804 2.248



I I II i I !

TABLE I-11
(Cont inued)

MAXINMU OCTANE NUMBER REQUIREMENTS OF INDIVIDUAL CARS OF

1981 SELECT MODEL PL 217/KI. 217

FBRU FBRSU
PRF %

ON RON NON (R4N)12 RON NON (R4")12 Satisfied

1 L L L L L L L 3.57

2 78.0 78.0 74.3 76.2 78.0 72.2 75.1 10.71

3 78.0 82.0 77.8 79.9 84.0 76.5 80.2 17.86
4 82.0 83.0 78.5 80.8 85.0 77.3 81.2 25.00

5 82.0 84.0 79.2 81.6 86.0 78.0 82.0 32.14

6 83.0 8S.0 79.8 82.4 87.0 78.7 82.8 39.29

7 83.0 85.0 79.8 82.4 87.5 79.0 83.3 46.43

8 84.0 85.0 79.8 82.4 88.0 79.4 83.7 53.57

9 84.0 86.0 80.4 83.2 89.0 80.1 84.6 60.71

10 84.0 86.0 80.4 83.2 89.0 80.1 84.6 67.86

11 84.0 87.0 81.0 84.0 89.0 80.1 84.6 75.00

12 85.0 87.0 81.0 84.0 89.0 80.1 84.6 82.14

13 86.0 87.5 81.3 84.4 90.0 80.8 85.4 89.29
14 86.0 90.0 82.7 86.4 93.0 82.8 87.9 96.43

N 14 14 14

50 () 82.429 84.464 79.243 81.864 86.536 78.329 82.443

s 3.251 3.554 2.590 3.065 4.422 3.151 3.805

,,a



TABLE I- I I
(Con timead)

MAXIMUM OCTANE NUMBER REQUIREMENTS OF INDIVIDUAL CARS OF
1981 SELECT NODEL PC 222/KC 222

PRF FBRU F'BRSU %
1 ON RON NM (RN)/2 RON "ON (R4*)2 Satisfied

1 L L L L L L L 2.08
2 76.0 80.0 76.1 78.0 80.0 73.6 76.8 6.25
3 80.0 80.0 76.1 78.0 81.0 74.4 77.7 10.42
4 80.0 82.0 77.8 79.9 82.0 75.1 78.6 14.$
5 80.0 82.0 77,8 79.9 83.0 75.8 79.4 18.75
6 82.0 82.0 77.8 79.9 84.0 76.5 80.2 22.92
7 82.0 83.0 78.5 80.8 84.0 76.5 80.2 27.08
8 82.0 83.0 78.5 80.8 64.5 76.9 80.7 31.25
9 82.5 84.0 79.2 81.6 84.5 76.9 80.7 35.42

10 83.0 84.0 79.2 81.6 85.0 77.3 81.2 39.58
11 83.0 84.5 79.5 82.0 85.0 77.3 81.2 43.75
12 83.0 85.0 79.8 82.4 85.0 77.3 81.2 47.92
13 84.0 85.0 79.8 82.4 86.0 78.0 82.0 52.08
14 86.5 88.0 81.6 84.8 90.0 80.8 85.4 56.25
15 87.0 88.0 81.6 84.8 91.0 81.4 86.2 60.42
16 87.0 88.0 81.6 84.8 91.0 81.4 86.2 64.58
17 88.0 88.0 81.6 84.8 91.0 81.4 86.2 68.75
18 88.0 89.0 82.1 85.6 91.0 81.4 86.2 72.92
19 88.0 90.0 82.7 86.4 91.0 81.4 86.2 77.08
20 88.0 90.0 82.7 86.4 91.0 81.4 86.2 81.25
21 88.0 90.0 82.7 86.4 92.0 82.0 87.0 85.42
22 88.0 90.5 83.0 86.7 92.0 82.1 87.0 89.58
23 90.0 91.0 83.2 87.1 93.5 83.1 88.3 93.75
24 91.5 94.0 84.9 89.4 95.0 84.1 89.6 97.92

N 24 24 24

50% (X) 84.271 85.750 80.050 82.904 87.063 78.654 82.858

s 4.278 4.232 2.753 3.493 4.803 3.362 4.064

I..i| i . .



TABLE 1-111

50TH PERCENTILE ACCELERATION TECHNIQUE FBRU OCTANE NUMBER REQUIREMENTS

1981 SELECT MODELS

NCX 228/HCX 228/
Model: HIA 238 Model: IIA 238/LIA 238 Model: ICX 228/LCX 228

Percent
Satisfied RON 1ON (RiN)/2 RON "ON (R4N)/2 RON NON (R+N)/2

5 82.9 78.7 80.8 83.3 78.8 81.1 77.3 74.1 75.7

10 84.0 79.3 81.6 84.8 79.6 82.2 78.5 75.0 76.7

20 85.2 80.0 82.6 86.6 80.7 83.7 80.0 76.1 78.0

30 86.1 80.5 83.3 87.9 81.5 84.7 81.0 76.8 78.9

40 86.9 80.9 83.9 89.1 82.1 85.6 81.9 77.5 79.7

50 87.6 81.3 84.5 90.1 82.8 86.4 82.8 78.1 80.4

60 88.4 81.7 85.0 91.2 83.4 87.3 83.6 78.7 81.2

70 89.1 82.2 85.7 92.3 84.0 88.1 84.5 79.4 82.0

80 90.1 82.7 86.4 93.6 84.8 89.2 85.6 80.1 82.9

90 91.3 83.4 87.3 95.4 85.9 90.6 87.1 81.2 84.2

95 92.4 84.0 88.2 96.9 86.8 91.8 88.3 82.1 85.2



N

t0

TABLE 1-111
(Continued)

50TH PERCENTILE ACCELERATION TECHNIQUE FBRU OCTANE NUMBER REQUIREMENTS

1981 SELECT MODELS

NK5 225/HC5 225/
Model: IC5 2251LC5 225 Model: OL 216/ML 216 Model: OL 216M/IML 216N

Percent
Satisfied RON MON (R4)/2 RON MON (R+)12 RON NON (R40) 2

5 83.4 78.8 81.1 85.5 80.1 82.8 83.8 79.1 81.5

10 85.0 79.8 82.4 86.7 80,7 83.8 84.8 79.7 82.3

20 87.1 80.9 84.0 88.1 81.6 84.9 86.0 80.4 83.2

30 88.5 81.8 85.2 89.1 82.1 85.7 86.9 80.9 83.9

40 89.8 82.5 86.2 90.0 82.6 86.3 87.6 81.3 84.5

50 91.0 83.2 87.1 90.8 83.1 87.0 88.3 81.7 85.0

60 92.2 83.9 88.0 91.6 83.6 87.6 89.0 82.1 85.6

70 93.4 84.6 89.0 92.5 84.1 88.3 89.7 82.5 86.1

80 94.9 85.5 90.1 93.6 84.7 89.1 90.6 83.0 86.8

90 96.9 86.7 91.8 95.0 85.5 90.2 91.8 83.7 87.8

95 98.6 87.7 93.1 96.2 86.2 91.1 92.8 84.3 88.5



TABLE I-Ill

(Continued)

50TH PERCENTILE ACCELERATION TECHNIQUE FBRU OCTANE NUMBER REQUIREMENTS

1981 SELECT MODELS

Model: OCA 223/tCA 223 Model: PL 217/KL 217 Model: PC 222AKC 222
Percent
Satisfied RON NON (R401/2 RON NON (R4N)/2 RON MON (R+$q)I2

5 82.8 78.5 80.7 77.6 74.2 75.9 75.3 72.7 74.0

10 84.1 79.2 81.7 78.9 75.2 77.0 77.2 73.9 75.6

20 85.6 80.1 82.8 80.4 76.3 78.4 79.4 75.5 77.5

30 86.6 80.7 83.7 81.5 77.1 79.3 81.0 76.6 78.9

40 87.5 81.2 84.4 82.5 77.8 80.2 82.4 77.6 80.0

50 88.4 81.7 85.1 83.4 78.5 80.9 83.7 78.5 81.1

60 89.3 82.2 85.7 84.2 79.2 81.7 85.0 79.4 82.2

70 90.2 82.8 86.5 85.2 79.9 82.5 86.4 8p.4 83.4

80 91.3 83.4 87.3 86.3 80.7 83.5 88.0 81.5 84.7

90 92.8 84.2 88.5 87.8 81.8 84.8 90.2 83.1 86.6

95 94.0 84.9 89.4 89.2 82.8 86.0 92.0 84.4 88.2



TABLE I-IV
I 3

SOTH PERCENTILE ACCELERATION TECHNIQUE FORU OCTANE NUMBER REQUIREMENTS OF

INDIVIDUAL CARS OF 1981 SELECT NODELS

Model: HIA 238 Model I1A 238/LIA 238

RON NON (R*N)12 % Satfsfied RON "ON (Ri.,I/2 % Satisfied

1 85.0 79.8 82.4 3.57 84.0 79.2 81.6 1.67
2 85.0 79.8 82.4 10.71 84.5 79.5 82.0 5.00
3 85.0 79.8 82.4 17.86 85.0 79.8 82.4 8.33
4 85.0 79.8 82.4 25.00 85.0 79.8 82.4 11.67
5 87.0 81.0 84.0 32.14 86.0 80.4 83.2 15.00
6 87.0 81.0 84.0 39.29 86.0 80.4 83.2 18.33
7 87.0 81.0 84.0 46.43 87.0 81.0 84.0 21.67
8 87.0 81.0 84.0 53.57 87.0 81.0 84.0 25.00
9 87.0 81.0 84.0 60.71 87.0 81.0 84.0 28.33

10 87.5 81.3 84.4 67.86 88.0 81.6 84.8 31.67
11 88.0 81.6 84.8 75.00 88.0 81.6 84.8 35.00
12 89.5 82.4 86.0 82.14 89.0 82.1 85.6 38.33
13 92.0 83.7 87.8 89.29 89.0 82.1 85.6 41.67
14 95.0 85.5 90.2 96.43 89.0 82.1 85.6 45.00
15 90.0 82.7 86.4 48.33
16 90.0 82.7 86.4 51.67
17 90.5 83.0 86.7 55.00
18 91.0 83.2 87.1 58.33
19 91.0 83.2 87.1 61.67
20 91.0 83.2 87.1 65.00
21 91.0 83.2 87.1 68.33
22 92.0 83.7 87.8 71.67
23 92.5 84.0 88.2 75.00
24 93.0 84.3 88.6 78.33
25 93.0 84.3 88.6 81.67
26 94.0 84.9 89.4 .85.00
27 94.0 84.9 89.4 88.33
28 95.0 85.5 90.2 91.67
29 100.0 88.8 94., 95.04
30 1I H H 98.33

N 14 30

50% () 37.643 81.336 84.486 90.117 82.757 86.430

s 2.865 1.620 2.229 4.137 2.434 3.269



TABLE I-IV
(Continued)

50TH PERCENTILE ACCELERATION TECHNIQUE FBR"I OCTANE NUMBER REQUIREMENTS OF
INDIVIDUAL CARS OF 1981 SELECT MODELS

NCX 228/HCX 228/ NC5 225/HC5 225/
Model: ICX 228/LCX 228 Model: IC5 225/LC5 225

_ RON MON (R$4)/2 % Satisfied RON MON (ReM)/2 % Satisfied

1 78.0 74.3 76.2 2.63 83.0 78.5 80.8 2.08
2 78.0 74.3 76.2 7.89 84.0 79.2 81.6 6.25
3 79.0 75.2 77.1 13.16 84.0 79.2 81.6 10.42
4 80.0 76.1 78.0 18.42 85.0 79.8 82.4 14.58
5 80.0 76.1 78.0 23.68 85.0 79.8 82.4 18.75
6 80.0 76.1 78.0 28.95 87.0 81.0 84.0 22. 2
7 80.0 76.1 78.0 34.21 88.0 81.6 84.8 27.0'
8 82.0 77.8 79.0 39.47 90.0 82.7 86.4 31.25
9 82.0 77.8 79.9 44.74 90.0 82.7 86.4 35.42

10 82.0 77.8 79.9 50.00 90.0 82.7 86.4 39.58
11 83.0 78.5 80.8 55.26 90.0 82.7 86.4 43.75
12 84.0 79.2 81.6 60.53 92.0 83.7 87.8 47.92
13 84.0 79.2 81.6 65.79 92.0 83.7 87.8 52.08
14 85.0 79.8 82.4 71.05 92.5 84.0 88.2 56.25
15 86.0 80.4 83.2 76.32 93.0 84.3 88.6 60.42
16 87.0 81.0 84.0 81.58 93.0 84.3 88.6 64.58
17 87.0 81.0 84.0 86.84 93.0 84.3 88.6 68.75
18 87.0 81.0 84.0 92.11 93.0 84.3 88.6 72.92
19 89.0 82.1 85.6 97.37 94.0 84.9 89.4 77.08
20 95.0 85.5 90.2 81.25
21 96.0 86.0 91.0 85.42
22 96.0 86.0 91.0 89.58
23 97.0 86.7 91.8 93.75
24 4 H H 97.92

N 19 24
50% (X) 82.789 78.095 80.442 90.979 83.213 87.083

s 3.360 2.422 2.894 4.636 2.698 3.644



TABLE I-IV
(Continued)

50TH PERCENTILE ACCELERATION TECHNIQUE FBRU OCTANE NUNBER REQUIREMENTS OF

INDIVIDUAL CARS OF 1981 SELECT MODELS

Model: OL 216/ML 216 Model: OL 216MINL 216N

RON MON (R+14)/2 % Satisfied RON NON (R+)/2 % Satisfied

83.0 78.5 80.8 3.57 85.0 79.8 82.4 3.85
2 88.0 81.6 84.8 10.71 85.0 79.8 82.4 11.54
3 89.0 82.1 85.6 17.86 85.0 79.8 82.4 19.23
4 90.0 82.7 86.4 25.00 86.0 80.4 83.2 26.92
5 90.0 82.7 86.4 32.14 86.5 80.7 83.6 34.62
6 90.0 82.7 86.4 39.29 88.0 81.6 84.8 42.31
7 90.0 82.7 86.4 46.43 89.0 82.1 85.6 50.00
8 90.0 82.7 86.4 53.57 89.0 82.1 85.6 57.69
9 91.0 83.2 87.1 60.71 89.0 82.1 85.6 65.38

10 93.0 84.3 88.6 67.86 90.0 82.7 86.4 73.08
11 93.0 84.3 88.6 75.00 90.5 83.0 86.7 80.77
12 93.5 84.6 89.0 82.14 91.0 83.2 87.1 88.46
13 95.0 85.5 90.2 89.29 94.0 84.9 89.4 96.15
14 96.0 86.0 91.0 96.43

N 14 13

50% (7) 90.821 83.114 86.979 88.308 81.708 85.015

s 3.244 1.851 2.518 2.743 1.560 2.145



TABLE I-IV
(Continued)

50TH PERCENTILE ACCELERATION TECHNIQUE FBRU OCTANE NUMBER REQUIREMENTS OF

INDIVIDUAL CARS OF 1981 SELECT MODELS

Model: OCA 223/4CA 223 Model: PL 217/KL 217

1 RON NON (R4N)/2 % Satisfied RON MON (R'4)/2 % Satisfied

1 82.0 77.8 79.9 3.13 L L L 3.57
2 85.0 79.8 82.4 9.38 L L L 10.71
3 85.0 79.8 82.4 15.63 80.0 76.1 78.0 17.86
4 86.0 80.4 83.2 21.88 82.0 77.8 79.9 25.00
5 86.0 80.4 83.2 28.13 82.0 77.8 79.9 32.14
6 86.0 80.4 83.2 34.38 84.0 79.2 81.6 39.29
7 87.0 81.0 84.0 40.63 84.0 79.2 81.6 46.43
8 88.0 81.6 84.8 46.88 84.0 79.2 81.6 53.57
9 88.0 81.6 84.8 53.13 84.5 79.5 82.0 60.71

10 90.0 82.7 86.4 59.38 85.0 79.8 82.4 67.86
11 90.0 82.7 86.4 65.63 85.0 79.8 82.4 75.00
12 91.0 83.2 87.1 71.88 86.5 80.7 83.6 82.14
13 91.0 83.2 87.1 78.13 87.0 81.0 84.0 89.29
14 92.0 83.7 87.8 84.38 89.0 82.1 85.6 96.43
15 93.5 84.6 89.0 90.63
16 94.0 84.9 89.4 96.88

N 16 14

"0% (') 88.406 81.738 85.069 83.357 78.500 80.929

s 3.392 1.952 2.661 3.494 2.612 3.058

Na



TABLE I-IV
(Continued)

50TH PERCENTILE ACCELERATION TECHNIUE FRU OCTANE MWBER REQUIREMENTS OF

INDIVIDUAL CARS OF 1981 SELECT MODELS

Model: P 2221KC 222

RONN ON (R4*)/2 % Satisfied

1 L L L 2.17

2 L L L 6.52

3 78.0 74.3 76.2 10.87

4 78.0 74.3 76.2 15.22

5 78.0 74.3 76.2 19.57

6 78.0 74.3 76.2 23.91

7 79.0 75.2 77.1 28.26

8 80.0 76.1 78.0 32.61

9 81.0 77.0 79.0 36.96

10 82.0 77.8 79.9 41.30

11 82.0 77.8 79.9 45.65

12 82.0 77.8 79.9 50.00

13 86.0 80.4 83.2 54.35

14 86.0 80.4 83.2 58.70

15 87.0 81.0 84.0 63.04

16 87.0 81.0 84.0 67.39

17 87.0 81.0 84.0 71.74

18 88.0 81.6 84.8 76.09

19 89.0 82.1 85.6 80.43

20 90.0 82.7 86.4 84.78

21 90.0 82.7 86.4 89.13

22 90.0 82.7 86.4 93.48

23 93.0 84.3 88.6 97.83

N 23

50s (7) 83.696 78.504 81.113

5.076 3.555 4.309



APPENDIX J

SPEED RANGE DATA



TABLE J-1

I SPARK
E R A0VANCE
U A A ------- PRIMARY R.F. OCTANE NUMBER REUIREMENTS. AT RPM

OBS LAS MODEL C N I AS AS A13 -1-----------------------------------------------------................

NO NO CODE r S CR R RCO ?St MILES TMP BAPO HUM 1000 t250 150 1750 2000 2250 2500 2750 3000 3250 390 3730

376 41 6A FItM C 14 8.2 N - 3 - 3 1144O 77 29.84 62 88.0 8.0 67.9 37.0 17.0 67.7 88.5 89 0 89.0

203 4 01 137 F A 8.4 Y 412 -12 11120 84 29 17 43 6 5 90.0 90.0 69.5 89 0 @8.9 68.0 87.0 86.0

378 4101 137 C A 8.4 Y *t1 *if 6322 71 30.00 64 83 0 64.0 82.5

104 S Of 252 F A 6.S V -14 -16 6033 69 30.22 72 92 5 86.0 87.5 87.1 87.0

336 46 of 252 F A 6.! Y *16 *6 6344 74 29.56 90 86 0 69.0

110 S 09 F60 F A 8.2 Y * 6 10 4838 73 30.10 60 65.5 66.0 85.5 64.0 63.0 62.0 61.0 80.5

410 26 06 F60 F A 8.2 Y 410 *10 12055 98 30.00 124 8.0 69.0 86.0 4.5 62.0 60,0

47 29 HCS 225 F A 6.2 Y + 4 4 4 7SS4 70 30.10 59 66.0 60.0 87.0 66.5 86.0

76 3 HCS 225 F A 6.2 V -4 4 4 6210 80 30.12 SO 90.0 90.0 89.0 88.0 865 64.S

197 4 HCS 225 F A 8.2 N - 4 4 4 6370 83 26.66 100 78.5 80.5 62.0 63 5 04.0 83.0 82 0 81.0 60.5 79 5

363 8 lCS 22S F A 6.2 Y 4 A 4 4 11869 80 29.6 74 67.0 86.0

401 26 HCS 225 F A 6.2 V 4 4 * 4 23266 83 30.17 7 64.0 67.0 6.S 39.0 88.0 895.S 84.0 61.5

416 26 tICS 22S F A 6.2 V * 4 4 4 20170 70 30.02 7 66.0 89.5 91.5 91.0 89.5 88.5 67.5 6G.S

191 4 WFi 449 F A 6.1 V 412 $12 7 52 72 26.152 4S O.0 66.0 67.0 67.0 86.0 WS. 84.0

64 3 lIA 233 F A 6.0 Y 415 $15 17843 70 29.29 60 6S.S 65.0 84.0 63.0 82.0 80.0

I S NIA 23 F A 6.0 1 415 416 512S 70 0.07 52 66.0 66.0 88.5 60.5 06.0 84.0 03.5 82.0

192 4 MIA 238 F A 6.0 V 414 414 6282 60 26.53 63 8.5 66.5 90.0 86.0 67.51 66.0 65.0 84.5 63.5 63.0 62.6

340 46 MIA 236 F A 6.0 V ! 415 10O3 76 26.28 t1O 63.5 66.0 65.5 86.0 64.0

341 46 MIA 238 F A 6.0 Y 415 415 6581 78 29.58 120 65.0 66.0 69.0 82.0

342 46 MIA 238 F A 6.0 V *1S 415 7928 78 26.27 103 96.0 65.0 04.0

343 46 IA 230 F A 6.0 Y 41S 41S 663! 77 29.41 76 66 0 8.0 87.6

344 46 IA 236 F A 6.0 Y 415 415 7984 72 29.12 86 80.0 87.5 86.0 83.0 C..



c-

TABLE J-1 
"J

(Continued)

T SPARK
E a ADVANCE
M A - PRIMARY R.F. OCTANE NUMBER REQUIREMENTS AT RPM

OBS LAB MODEL C N I AS AS O M-----------------------------------------------------------------------

NO No CODE T S CR 0 RCD TST MILES IMP BARO HUM 1000 1250 1500 1790 2000 2250 290 2750 3000 3250 3500 3790

343 46 MIA 238 F A 6.0 V 415 415 8473 78 29.36 122 37.0 36.0 89s

3t1 46 MIA 238 F A 0.0 V +9S 415 9940 78 29.50 90 85.0 60 84.0 83.

362 0 NIA 230 F A 3.0 V 415 415 6467 S 28.64 9f 88.0 86.5

7 40 HIS 243 F A 8.3 V 412 *12 10066 7S 29.42 32 83.0 90.5 92.0 67.0 83.5 61.0

114 S ICX 223 F A 3.9 N 410 410 4202 70 30.04 52 82.0 94.0 04.0 33.9 82.5 9.S 80.5 80.0

274 47 ICX 223 C A 3.9 Y 4 3 410 6300 70 29.60 90 64.0 86.0 84.0 82.5 01.0 78 9 76.9

360 3 |CX 228 F A 3.5 Y tO *490 8979 80 30.00 64 73.0 30.0 80.0

193 4 IC: 225 F A 8.2 Y 4 4 + 4 9730 77 29.42 40 84.0 89.0 86.S 38.0 86,5 35.9 9.0 84.5 64 0

218 28 IC! 225 F A 9.2 y 4 + 4 92324 71 29 48 88 67 0 91 0 91.0 88.0 86.0

271 7 IC5 229 F A 3.2 V 4 2 4 4 13960 72 30.13 59 37.5 88.8 90.0 90.6 91.0 87.9

355 46 ICS 225 F A 3.2 V 4 4 4 4 10941 76 29.38 112 60, 82.0 32.0 32.0 32.0 02.0

42 29 IRA 236 F A 6.0 Y 4*5 #95 7853 70 30.24 59 89.0 83.0 87.0 37.0 87.0

33 3 11A 236 F A 8.0 V 49 415 6172 73 29.79 83 35.0 88.0 9.0 39.0 84.0

t3 5 iIA 236 F A 3.0 Y *5 *IS 690 70 29.98 48 39.0 8.0 33.0 39.0 34.5 84 0 83 0 62.0

202 4 lit 230 F A 8.0 v 414 414 iOG60 83 29.23 54 39.0 89 0 9 .0 84.V 83.0 32.0 61.0 30.5 30.0

222 23 !!• 238 F A 3.0 V 495 415 16437 73 29.32 90 69.0 87.0 36.5 83.0 :2 0

251 7 IIA 233 F A 8.0 V +95 496 15000 72 30.97 44 39.0 90.0 89.6 38.8 87.2 8.6 84.0

264 7 I1 28 F A 8.0 v -12 499 4600 74 30.28 48 90.5 32.0 9f.8 9.0 30.0 88.6 27.0

276 47 Il1 230 C A 8.0 V 4f1 41t 10550 70 29.76 62 86.0 39.0 92.S 92.5 90.0 8.0 87.5 87.0 87.0 36.5 06 0

284 47 I|A 238 C A 8.0 Y 418 -15 19940 70 29.64 60 86.0 38.9 87.9 37.0 36.0

28 47 Z1I 238 C A 3.0 Y 412 495 3300 70 29.62 60 ' 90.5

349 46 IlA 238 F A 6.0 v 4I5 41s f3095 74 29.28 33 37.0 36.9 35.5 84.9



TABLE J-1
(Continued)

T SP MlC
E t AOVANCf
. A A ....... PRIMARY R.F. OCTANE NUM E REQUIREMENTS. AT RPM

ORS LA MOO EL C N I AS AS AI -----------------------------------------------------------------------
NO NO CODE T S CI 0 UDO TST MILES Tp 04RU HU 1000 1250 1100 170 2000 22SO 2SO0 2710 3000 3210 35O 37SO

371 41 IlA 236 C A 6.0 Y 4t3 41i 6298 71 2996 64 90.0 90.0 6.S 19.0

394 26 II1 236 F A 3.0 Y *19 -11 S446 03 29.98 134 65.0 6S.S 63.9 03.0 6f.0 80.0

296 47 ||F 243 C A 7.5 V *20 *20 12417 70 29.76 62 62.0 13.1 66.1 64.0 63.S 63.0 33 0 32 S 82 0

404 26 KFf 243 F A 7.5 V 420 420 7242 9NS 29.87 137 63,0 81.0 36.9 61.0 62.s 30.0

407 26 14 450 F A 7 9 V IS .41 10057 95 2.91 131 30.0 80.5 6f 0 63.6 80.5 0.0 60.0 60.0 60 0

24 29 XL 217 F A 8.2 N 410 -10 0160 70 29.77 60 83.0 62.15 1.S 0.o 78 5

1O3 S KL 217 f A 6.2 N *tO *10 fO12 70 26.63 40 3t.S 62.5 84,0 83.0 32.0 61 0 71.1 76.5

2S3 I KL 211 F A 0.2 #4 10 -10 7046 70 30 0 SO 78.9 31.0 32.6 04.0 63.0 61.0

231 26 KL 226 F 4 B., V *l0 410 12248 62 29.48 102 91.0 91.0 91.0 90.0 67.0 66.0 61.0

14 22 KC 222 A 5 9 V #SO *0 6071 70 2 13 62 76.0 60.0 76.s 7.0 76.S 78.s 79.1

SS 26 KC 222 F A 8 S V #tO 410 11721 70 30.02 95 64.0 8.0 67.5 66.5 15.1 31 0 84.0

236 20 KC 222 F A 3.1 V 410 410 9311 76 .63. 70 83.0 6S.S 87.0 6.0 6.0 63. 62.0

227 26 KC 222 F A 6 6 V *10 410 12292 79 2".39 1 0 64 0 67.0 ".S 66.0 64.0 61.0 60.0

32 46 IC 222 F A 6.6 V *to 410 7676 of 26 3 74 81.0 82.0 l.0 79.3

40 " Me 2N F a 9 6 Y 410 410 12300 to 2.77 6o es 5

224 " C 2220 F a 0 9 Y 490 -to 1411 69 3.1 me 680 6.s

23 26 SC 22 V A a 2 V 4 7 4 7 12910 72 2 14 o0 34.0 9.9 67.9 90.0 90.0 63.0 65.1 82.0

02 2 I 127 A 3 4 Y 412 412 12106 70 20.20 S 90.9 O.S 67.1 66.0 31.0 64.6

400 1 11 137 a a 4 Y *12 42 671 60 30 00 07 67.0 67.s 63.0 96.11 3S.0 32.0 30.0

31 6 I 62 v A 8 1 v 416 416 91044 64 30,00 #1- 96.0 90.0 89. 316.1 1S.5 31.0 64.0

61 3 LCU 26 F A a • 6 10 *10 6260 72 26.63 62 64,0 02.6 62.0 82.0

too 4 IAx 226 V A 3 S N *10 -10 9642 ? 2 44 2.1 6s.0 6S.0 04.S 63.1 62.0 73.6 15.



TABLE J-I
(Continued)

T SPARK
R 6 ADVANCE
A A A . PRI0ARY R F. OCTANI M LIME IEOUIIEWNYS. At OP"

O S S L A B M O E L C N 0 A S - - --0 0- A-M-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NO NO CODE I S CI ft lCD TST MILES IMP BARO HUM 1000 1250 ISO0 fTSO 2000 2290 2900 2790 3000 32930 390 37S0

219 21 LCX 228 F A 6.9 V *10 410 9633 69 29-50 67 77.2 76.0 76.0 62 0 I 9 70 9

270 7 LCX 228 F 6 .9 V 410 *tO 6936 70 30.40 60 84 0 63 0 62 0 90 S 7 1

345 46 LCX 228 F A 6.S Y #10 *tO f49 76 29.60 70 81 0 62 0 82 0

92 3 LCS 22S F A 8.2 V 4 4 4 4 9929 74 29-93 92 92.0 91.9 000 060 S 0

217 29 LCS 22S F A 6.2 v . 4 + 4 13121 T0 29.44 72 66.0 90.S 1 0 91.0 60 a S669 6 5

364 41 LCS 229 C A 0 2 V 4 4 4 4 6990 77 30.04 64 66.0 69 .9 66.0

100 5 LIA 236 F A 6.0 Y 419 *15 6641 71 29.99 SO 64.0 66 0 S.S 84.0 63.9 63.0 62.0 I0 0 70.9

209 4 ILA 238 F A 6.0 Y 19 419 tOO94 76 29.13 96 82.5 Off 0 07 0 W6.0 84.9 83.9 @2.S 62.0 1 S 81 0

256 7 LIA 236 F A 6.0 Y 41S 4i 147S 72 29.66 47 86.9 99.0 1.3 62.0 30.0 67.6

28 47 LIA 238 C A 8.0 V -12 *IS 1S210 70 29.76 62 92.0 92.0 .S 6.S 67.9 66.0 63.9 02.0

394 46 LIA 238 F A 8.0 V 415 419 9344 72 29.SO 9 99.0 64.9 93.5

30 41 LIA 238 C A 6.0 Y 4f3 +1 6200 72 29.97 60 6?.9 67.9 66.9

403 26 LA 23 F A 6.0 Y +IS 49 s 46789 91 29.80 131 90.0 89.0 87.0 89.9 s.0 84.9 63.0 @1

221 28 LA 236 F A 6.0 V *i 19 16370 75 29.41 91 6O.S 82.0 60.0

39 2 LY 4SO F A 7.9 V *4s 419 1276 74 29.97 76 60.0 60.0 60.0 76.9 79.0 78.9 76.0

109 5LY 4SO F A 7.6 If 419 419 07 1 30t9 96 64.0 69.0 64.5 62.0 02.5 62.0 6t.9 U1.0

229 26 LY 450 F A 7.9 V 416 16 60 76 29.36 66 60.0 67.9 86.0 6O .0 2.0

23 29 L4 441 F A 6,O ' +IS 415 S 106 TO 26.96 4 4 66.9 9.0 93.S 69.0

2S2 7 ML 216 F A 6.6 IF 0 6 4 a S693 12 30.34 43 86.0 90.6 93.0 92.9 92.2 91.9 91 2 90.6 69.9 8.9

24# 47 10. 216 C A S.A Y + 6 4 6 10400 70 29.68 64 980 39.0 8.0 66.0 67.9 86.S 86.0 S.0 84,0

6 40 Ml 216M F 0 6.6 N 410 410 1O1SS 1! 29.90 110 93.2 62.9 91.0 9.5 69.0 66.1 64.5

221 8 ML 21801 F Of 8,6 V 410 410 9261 76 29.39 71 86.0 09.2 86.7 86.0 67.0 69.8 84.0 2.7



TABLE J-1
(Continued)

T SPARK

E A OVANCE
A A.. PRIMARY R.F. OCTANE NUME• REQUIREMENTS. At RPM

06S LAB MODEL C N I AS AS Do0 M AND.......................................................................

No NO COO T S CE 2 RAC) TST MILES TiMP BARO HUM 1000 1250 I5S0 1750 2000 2250 2500 2750 3000 3250 350 3750

356 6 OR 219M F M 6 8 v *10 *10 0906 83 29.66 75 35.0 65.O 64.5 33.5 83.0 82.5 86.5 81.0

266 7 MCA 223 F A 0 0 V 4 8 412 6710 73 30.37 64 82.0 63.0 84,4 86.0 80.0 66.0 83.8 82 6

324 46 MCO 133 F A 86 Y *12 10 10664 72 20.50 69 64.s 86.0 67.S 6.0 86.0 85.0 •4.0

370 41 MC8 133 C a 8.6 N 410 10 6500 70 26,90 88 65.5 87.0 67.0 87.0 86.0

365 8 MCI 223 F A 6.0 V 412 412 7582 66 29 84 108 66.5 8.0 89.0

361 8 UCS 223 F A 6.0 Y 412 412 7610 80 30.02 64 90.0 91.5 02.0

264 7 CS 223M F M 9O N 4 6 4 6 5672 71 30.60 64 92.1 93.0 94.0 9.4 97.6 95.0 93.0 91.7 0.3

232 28 MI 242 F A 6.2 V 410 410 17036 70 29.44 75 91.0 90.5 89.6 88.0

26S 7 MI 242 F A 8.2 Y 410 410 12181 70 30.69 60 93.6 92.7 91.8 0.2 87.0

269 7 M V250 F A 8.4 Y 4 6 * 6 7027 70 30.4f 45 88 2 89 0 87.3 65.7 84.4 63.2 62.2 61.6 60.6 80.0

201 4 NL9 216 F A 8.6 V 420 420 16500 72 26 30 49 83.1 85.6 86.0 65.6 84.s 84.0 83.0

267 7 NLS 216 F A 6.6 V *22 413 0354 71 25.6 •I 88.6 91.0 92.0 61.0 89.9 8.7 87.3

379 41 ULe 216 C A 9.4 Y 420 420 6300 Of 20.00 54 85.0 66.0

400 26 NLO 216 F A l.6 Y *t8 10 7643 02 26.60 f34 66.0 88.6 36.1 67.S 84.0 92.1 31.5 81.0

26 26 UL. 21lO F N 6.6 N 416 #16 11435 70 30.04 S7 95.0 94 5 93.0 91 5 60.0 so.6

of 3 NL. 21M F N 8.6 N 416 416 6726 79 26.02 76 88.0 67.5 67.0 86.0 8.5 34.6 03.5 82.5 81.5

266 47 UL 214M C 0 8.6 N 416 416 12670 70 25.69 66 9000 93.5 03.5 91.6 90.0 88.5 67.6 86.6 8.6 84.0

336 46 M.S 23 F N 8.6 Y 418 416 14666 78 103 30.5

27 20 MCX 228 F A 8.5 Y + 9 # S 8437 70 30.13 57 86.0 67.5 66.0 6.0 34.5 84.0

462" NCt 228 F A 8.5 V 410 410 10679 70 30.16 S6 66.0 39.0 8.6 86.0 37.0 66.0 6S.0

220 20 NCX 223 F A 6.5 Y 43 410 17034 77 20.31 116 660 67.0 86.3 66.!

368 MCX 2238 F A 8.5 Y 410 410 12706 85 30.02 67 77.5 73.0
LJI



TABLE J-1
(Continued)

T SPARK
E R ADVANCE
0 A A ------- PRIMARY R F OCTANE NUME6 RQUIREMENTS. AT RPM

O S LAB MODEL C I AS AS ODOM AND -----------------------------------------------------------------------

NO NO CODE 7 S CR R RCO tST MILES IMP BARO HUM 1000 t9250 1500 1750 2000 2250 2SO 2750 3000 3250 3500 3750

387 41 NCX 228 C A 8.5 V * 8 410 f2172 7f 29.90 64 69.0 62WS

399 26 NCX 226 F A 85 Y 410 410 6741 92 30.00 136 64.0 87 0 W S 64,0 63.0 61.9 60 0

50 29 MCS 225 F A 8.2 v 4 4 4 4 9610 70 30.10 56 93 0 92.5 91.5 905 6 9.5 as 6

263 NC5 225 F A 6.2 Y 4 4 + 4 6200 71 30.47 61 85.6 90 0 69 5 as 4 86 9 6S 0

276 .47 NCS 225 C A 8.2 N 4 4 - 4 20100 70 29.74 62 94.0 67.0 6 0 66 0 64.0

286 47 NCS 225 C A 8.2 Y + 4 4 4 $2680 70 29.70 62 90 0 91.0 60.0 so 0 as 0 6$ 5 6s 0

45 29 NF4 450M4 F M 8.6 Y + 6 + 5 872 70 2997 55 92.0 90.0 86.0 67 86 0

372 41 NIA 238 C A 8.0 Y 4#4 414 0800 70 29.92 62 67 5 66.5 89.0 8.0

350 46 NIH 450 F A 8.6 Y 4 4 - 6 7467 72 29.28 67 84 5 S5 0 84 5 82.0

1 40 MId 244 F A 8.3 Y 4 6 * 6 $0264 76 29.34 102 90.5 66.0 85.0 83 5 82 5

34 29 NIX 238 F A 6.6 Y 4 6 4 6 13104 70 29 98 62 69.0 as 0 86.0 65.0

69 3 NIK 238 F A 8.6 Y * 6 8125 75 2989 76 8.5 83 82 20 810 0 0

$7 4 NIX 238 F A 0.6 N 4 6 - 0 5594 76 2933 67 87 0 68.0 17.5 66.5 6 55 61.0 14.5 84 83 0

268 7 NIX 238 F A 8.6 V 4 5 * 6 8560 70 3046 6 66.6 67.5 65.6 84.1 63.0 81,9 1.0

399 8 NIX 238 F A 9.6 y + 46 6864 60 29.71 63 67.0 65,0

406 26 NIK 236 F A 6.6 Y 4 6 - 6 7865 9 29.90 66 94 0 90 0 69.0 07.5 69.6 64.0 93.0 62.0

1"9 4 NSG 457 P A 8.2 Y # 6 *#6 6410 60 26.62 A3 64 0 84.0 83.0 620 61.0 80.5 60 0

223 26 NH 450 F A 6.6 v 0 6 4 12960 64 26.45 76 66.0 91 0 90.6 67.0 65 5 84.0 62.0 79 0

224 26 NH 450 F A 6.4 V 4 6 4 6 124#9 66 29,42 103 79.0 62.0 64.5 66.0 685.0 61,5

275 47 964 450 C A 6.6 Y 4 6 4 6 6000 70 29.69 56 84 0 66 9 68.! 68.5 60. 67.0 66.0 85.0 64.0

ill S N.J 244 F A 6.3 Y * 6 * 6 5274 70 30 22 69 85.0 900 61.0 66.5 67.5 66.5 65.0 64 ,0 3.0

21 26 NJ 244 F A 6.3 Y - 6 4 6 6046 9S 29.90 124 66.0 68 5 67 0 66.0 66.0 63.5 61.0



! t !-------------

TABLE J-I
(Continued)

T $PARK
0 9 ADVANCE

1a A ------ PRIMARY R.F. OCTANE NUBER REQUIREMENTS. AT RPM

08 4 LAB MODEL C I AS AS 00 m A---.............. .................. .................. .................

NO NO CODE T S Ca R RCD 1ST MILES TP 690w m6m49 1000 1250 I00 1730 2000 2250 2300 27430 3000 320 3500 3750

S9 29 NK 238 P A 0,6 . * 9 A 6 10340 70 30.11 So 88,0 90.0 87.5

207 4 NK 236 F A 6 Y ' * 6 8449 82 29.12 107 61 0 635 64.0 63.5 63.0 S2.0 31.0 79.5 78.5 77.

4 40 OL 216 V A 6.6 N 410 -10 10029 73 29.48 80 92.0 94.9 9S.0 93.% 91.0 69.0 82.5 86.5 9 5

42 22 OL 216 F A .6 Y *10 10 9163 70 29.40 S5 30.9 30.5 31.0 $1. 1.0 79.3 T.s 76.3 L

35 29 OL 216 
r 

A 8.6 V SO *10 10340 70 30.13 57 92.0 90.5 69.5 89.0 87.5 ma.0 67.0

OS 9OL 216 F A 3.6 N 410 10 Sso 13 30.18 so s9.0 90.0 91.0 90.0 09.0 83.0 37.0 69.9 34.0

212 4 OL 21 F A 6.8 V 410 410 12486 77 29.44 54 68.0 9 0 8.8 18.8 68.0 67.8 87.0 96.9 36.0 8.8

227 20 OL 2t6 F A 0.A Y 10 410 320 79 29.42 96 83.7 89.2 89.1 88.9 83.0 87.0 36.0 685.0 85.0

333 41 OL 246 C A 8.0 N # 9 * 9 7900 32 29.96 66 91.0 92.0 9f.7 91.0 90.0

393 26 OL 2%4 F A 3.6 Y 410 4 0 477tO 88 30.02 433 92.0 92 0 92.0 04.0 03.0 87.0 36.0 9.5 33.0 84.5

40626 0L 216 F A 3.3 V +t40 410 7310 06 20.93 422 94.8 95.0 94.S 93.S 93.0 92.0 90.8 00.0 69.8 39.0 83.5

53 0 0L 2#46 F M 6.8 V *0 '410 12293 70 30.20 S7 91.0 90.0 89.0 98.0 07.8

80 3 0L 216 f a .6 N * a 410 8333 o 30.12 so 90 0 90.0 90.9 69.9 89.8 37.9 36.8 89.0 83.8

204 4 0L 214G F M 6.3 N *10 +f0 6664 78 29.06 57 86.0 33.0 33.0 87.8 66.8 86.0 3W.3 09.0 89.0 84.9 64.5 34,0

32 46 OL 2169 F M 3.8 Y 410 #10 14366 73 29.4f f20 87.0 35.0 33.9 62.s

389 44 04. 2f46 C 0 9.3 N * 7 440 3079 74 29.99 63 94.0 90.5 90,0 33.8 37.0

33 29 OCA 133 F A 6.6 Y #40 *10 13026 70 30.13 ? 92.0 94.0 0.3 98.0

291 47 OC 133 C A 6.6 Y *42 #f0 6000 70 29.63 62 14. 36.0 37.s 81.0 69.0 7.0 96.0 8.3 89.0 34.0

328 OCA 433 P A 8.6 V 440 410 1869 93 29.94 f24 61.0. 38.0 03.85 62.6 6f4s 80.0

1065 OCA 223 P A 5.0 v 4 0 442 12726 70 30.08 86 8.0 67.0 66.0 84.8 63.0 02.0

244 4 0C& 223 F A 9.0 Y *42 *412 S480 78 29.22 31 33.8 90.0 09.0 37.s 37 0 36.0 86.0

229 28 OC 223 F A 9.0 V 2 #f2 I?8 662 9.40 8 36.0 6.0 90.6 90.8 39.0 C.
.1
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TABLE J-I
(Continued)

r SPARM
n 8 ADVANCE

MA A ------- PRIMARV R r. OCTANE MJER REOUIREMENTS, AT RPM
OB S LAB MOOEL C N I AS AS 00014 AM -6- .. ... . . ... .. ... -... .. ... .. ... .. ... .. ... .. ... .. ..
NO NO CODE T S CR R RCO TST MILES TMP BARO HUM 1000 12510 1500 f75O 2000 2250 2500 2750 3000 3250 3500 3750

230 28 OCA 223 F A 9 0 v *f2 *12 12549 84 29.25 130 76 0 82.0 86 0 87,1 85.0 83 5

23f 28 OCA 223 F A 9.0 V -12 -12 12925 85 29.42 103 76.0 80.5 83'5 91.5 91.0 90 5 87.5

325 46 OCA 223 F A 9.0 v *12 412 8SO 75 29.35 97 82.5 85.0 86.0 86.0 84.5 83 0

326 46 OCA 223 F A 9.0 Y -12 -12 8760 75 29.09 91 88.0 87.5 89.5 85 5 85.0

327 46 OCA 223 F A 9.0 V +12 -12 9759 78 29.53 57 86.0 86.0 860 89.0

329 46 OCA 223 F A 9 0 V -12 -12 9684 7C 29 73 78 84.0 85.0 85.0

330 46 OCA 223 F A 9 0 Y *12 -12 8375 78 7" 7, 62 85.5 89.0 87.0

331 46 OCA 223 F A 9 0 Y *12 -12 8324 75 29.30 8 89.0 92.0 89.0

332 46 OCA 223 F A 9.0 V *12 412 8234 76 29.45 73 87.0 88.$ 89.0 89.0

413 26 OCA 223 F A 9 0 Y *12 412 12494 77 29.80 lt1 85.5 91.0 91.0 89.5 89.0 88.0 87,0

25 29 OCR 133 F A 8.6 V *10 "10 7483 70 30.24 59 89.0 88.0 86.5 85.5 85.0

26 29 OCR 133 F A 8.6 Y -10 *10 9720 70 30,24 59 91 0 91 0 91.0 90.5 90.5 90.5 90,0 89 5

210 4 OC $3 F A 8,6 V -10 410 11608 77 29.25 92 85 5 87 0 85.5 85.0 84.0 83.5

3 40 OCR 242 F A 8.2 N 410 +10 10038 75 29.52 82 84.0 87.S 88.0 85.5 84.0 83.0 82.0

90 3 OCS 133 F A 6 8 V -10 010' 8105 75 29.77 at 86.0 84.5 82.0 80.0 79.0 78.0

374 41 OCS 223 C A 9.0 V *12 *f2 21900 70 30.10 68 82.0 8459 85.5 86.0 86.0 855 85.0 84 0

96 3 OCS 223- FO M 9.0 N + 4 * 6 7181 70 29.99 4S 97 0 97.0 96.0 95.0 94.0 92.0 90 0

107 5 01 242 F A 8.2 V 410 410 5576 72 29.90 49 91 0 91.0 90 0 88.5 87.5 85.5 84.0 82.5

232 28 0 V242 F A 8 2 Y - 7 * 7 $3198 72 28.25 82 90 5 91 5 90.8 89. 88.0

3? 26 0 V250 F A 9.4 V * 8 * 8 9470 101 29.94 121 90 5 8 5 87.5 85. 82.0 81.0 so 0

f6 22 PL 217 F A 8.2 Y *10 -10 168592 70 29.18 62 83.0 82 5 82.0 99 5 80 5 78 5

17 22 PL 217 F A 8.2 V -10 *10 19328 70 29.12 61 84.8 88 0 84.5 83.8 82 S 82.0

1']



TABLE J-I
(Continued)

T SPARK

1 6 AOVA#NZ F
A A- - - - - - - -PRIMARY R.F OCTANE NUMBER REQUIREMENTS. At RPM

O S LAN MWO FL C N I AS AS ODOM AM ..... .................................................................

NO No COO T S CR 6 RCO TST M.LES TIP BARO HUM f000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750

40 29 Pt 217 F A 8 2 N '10 *10 13092 70 30.10 55 80.0 84.0 84.0 83.5 83 0 820 61 0 79.5 76.0

200 4 Pt 217 F A 8 2 v '10 -10 19692 79 29 31 70 82 0 82.0 81 0 80 0 79.0 78 0 77 0 7;.0

364 6 PL 217 F A 82 V tO *10 7906 84 29.98 88 76.0 73.5 7a.0 77.0 75,5

415 26 PL 217 F A 8 2 I *10 *10 881 71 30.15 67 830 85.0 8660 84.5 83.5 82.5 82.0 Of 0

400 5 Pt 217M F A 8,2 N *1. -12 968 72 29.92 62 87,0 87.0 86.5 95,5 64.5 83.0 81.0 790

25 7 PL 217M F M 9 2 N '12 -12 9092 70 30 26 49 90 0 91 0 90,0 88 6 87.7 86.5 65 7 84.9 84 0

368 41 PL 222 C A 8.6 1 * a *10 159681 66 30 06 70 81.5 84.0 85.0 66.5 85.5 66.5 84.5 83.5

13 22 PC 222 F A 8.5 Y '10 '10 12895 70 29.23 60 82 5 81.0 60.0 79.5 79.0 76.5 78 0 77,0

54 29 PC 222 F A 8.6 V -10 -f0 13244 70 30.02 56 91.0 89.5 88.5 87+5 86.0

101 5 PC 222 F A 6.5 N '10 '10 9742 72 2977 56 77.5 79.5 83,0 79.6 78.5 78.0 78 0 78 0

194 4 PC 222 F A 6.5 Y '10 410 10164 73 28 75 67 80.0 80.0 80.0 79.5 76.5 78.0

249 7 PC 222 F A 8.5 Y -10 '10 12213 70 30 20 43 835 86.2 87.9 88.6 86.3 84.8 83.5 83 0

261 7 PC 222 F A 8.5 1 * 8 4 7 S743 70 29.92 60 88.7 88.3 86.1 85.0 84.0 83.4

282 47 PC 222 C A 8 5 Y 410 '10 12980 70 29 64 64 86.5 86.5 8.0 84.0 83.0 82.0 81.0 80.0

283 47 PC 222 C A 3.6 V '12 '10 12460 70 29.74 60 A4.0 86.5 88.0 86.5 85.5 85.0 84.0 82.5 80.0

333 46 PC 222 F A 6.5 1 410 '10 8845 76 29.70 56 90.0 82.0 60.0

337 46 PC 222 F A 6 5 V '10 40 6514 76 29.61 70 78.0 82.0 61.0

338 46 PC 222 F A 8.5 Y 40 410 8933 76 29.84 61 83.0 82.0 61.0 60.5

346 46 PC 222 F A 3.5 Y '40 410 9446 76 29 18 101 60.5 82.0 32.0 14 0

347 46 PC 222 F A 9.5 VY -it41f 8680 74 29.28 63 840 64 0 830 62.0

356 46 PC 222 F A 8.5 Y '10 '10 6965 67 29.60 66 60.0 78.0

411 29 PC 222 F A . 410 ,10 28468 86 30 00 9 855 88 0 06 5 86.0 84 0 82 5 815 81.0. 80.0 'a

K



TABLE J-I 0

(Continued)

I SPARK
9 ADVANCE

04 A a ------- PalMAPY 8 F OCTANE NMBER RFOUIREMFNTS. AT RPM

OBS LAS MODEL C N I AS AS ODO AIMR.......................................................................

NO NO CODE T S CR I RCO TST MILES TMP UARO IM OOO 1250 1500 1750 2000 2250 2500 2750 3j00 3250 3500 3750

412 26 PC 222 
r 

A 8.5 Y -9O +10 30109 so 29.90 136 87.0 86.0 15.5 85.0 14 5 80 0

85 3 PC 226 F A 8.2 V - 9 - 7 9726 79 29.92 92 8s 0 84.' 82.5

102 5 PC 226 F A 8.2 N +10 - 7 6823 70 29 93 61 16.0 96.0 63 5 32.5 82 0 81.0 800

239 28 PC 226 F A 8,2 Y 4 7 - 7 19870 69 29.32 79 80.0 82.0 84.8 86.0 86.0 83.0

392 26 PC 226 F A 8.2 Y - 7 4 7 7500 30 29.8 124 34 5 89.5 90.0 89.5 8.5 84 0 82.5 80,0

99 3 DL 225M F M 8.3 N *-0 410 7997 72 29.94 50 99 0 90 5 9 S 69.0 86.6 86s.0 83 0 *l-O

208 4 PC 242 F A 8.3 N * 5 - 5 6800 79 29.03 101 83.5 85.0 84.5 *02.5 80.0

240 28 PC 242 F A 8.3 Y * 6 - 6 12434 69 29 50 67 82 0 86 0 84.9 82.0 74.0

241 28 PC 242 F A 8.3 V + 6 - 6 17347 66 29.48 78 80 0 88O 87.I 85.2 82.5 77.0

395 26 S FSO F A 8.4 V 420 420 7570 90 29.94 926 92.0 90 5 90.0 90.0 89.5 88.5 88.0 85.5 84.0 83.0 82.0

32 29 KT 137M F M 8.4 N + 6 + 6 12301 TO 29.9S 66 91 5 89.5 88.5 87.5 36.5

414 26 KV 252 F A 8.9 Y +16 416 34380 87 30.00 124 87.0 89 5 89.0 86.0 87.5 87.0 85.5 83,5

260 7 NLD 241 F A 8.3 N + 8 tO 7107 72 30.10 61 86.0 88.5 91.0 93.1 90.5 87.9 85.6 83.6 82.0

352 46 NLD 241M F M 8.3 N 410 +10 15944 75 29.28 76 86 0 86 0 86.0 86.0 86.0 86.0

417 26 NTLG 250 F A 8.5 Y + 3 - 8 6594 81 30.07 38 94.0 93.0 92 0 93.0 91.0 89.0 8"5.5 87.0 85.5

I1N 4 NTLH 450 F A 8.6 Y + 6 - 8 7722 69 29.30 33 86.0 88.5 90.0 90.0 88.5 37.5 86 5 85 5 34.5

122 8 NVL0 24f F A 8.3 N - 8 + 8 6935 71 30.02 50 92.5 93.0 92.0 90.5 89.6 89.0 88,5 88.0

0 22 07 49W F 0 8.9 N - 6 6 8543 73 29.99 70 85 5 85,0 83.5 83.8 83.8 83.5 85.0 09 0 95,0 84.0 82.5

98 4 0T 149M F M 8.9 V 4 6 4 6 632 72 26.94 86 90.5 90 0 89.0 88.0 87.0 88.5 35.0 84.0 83.0 81 5 80.5

390 41 0T 149W C M 8.9 N 4 6 4 6 800 69 30.02 62 92.S 94 5 95 0 94 0 90.0

22 22 OT 250 F A 8.4 V + 8 + 8 15746 70 29.33 50 85 19 0.O 88 5 37 0 B5.5 84.0 82.5 90 5 78 8 76.0

123 5 07 250 F A 8.4 V + 4 * 8 G800 69 30.20 58 84 0 87 0 89.0 88.5 86.0 85 0 84,5 84 0 34.0 84.0

V



TABLE J-1
(Con tinued)

T SPARK
6 Ul AOVANCE

A ... PRIMARY VF. OCTANE NUJM98 REQUIREMENIS, AT RPM

0RS LAS MOOEL C N I AS AS DO W AlS----------------------------------------------------------------........
NO NO CO0 T S CR R RCO 1ST MILES IMP 6RO KIN 1000 1250 1500 f750 '00 22350 25W0 2M70 3000 3250 3500 3730

126 5 OV 149 F A 6 9 Y 410 +10 6161 72 30.13 S8 88.0 90.11 92.0 91.S 09.3 68.6 180.0

250 7 PV 452 F A 8.S V 4 8 - 9 16679 70 29.98 47 11.1 79.8 81.0 81.0 7..1 77.1 L

.93 3 8 F17M F M 8.2 N 0 0 876S 80 29.81 106 86.0 86.0 85.% 85.0 64.0 83.6 82.5 81.8 80.5

121 5 CH 226 f & 8,2 K 4 7 + 7 11265 69 2002 54 86.0 66.0 01.0 7D.0 78.S 78.0

377 41 CP 114M C N 6.8 N # 5 + 5 6770 66 9.98 62 88.0 83 0 89.2

112 3 CP 216 F A 8.5 V * 2 + S 6911 71 29.92 68 87.0 87.0 86.9 8S.% 8.0 84.0 84.0 83.5

293 47 CP 216 C A 8.5 V 4 S + 5 6026 70 29.68 60 88.8 87.0 87.0 87.0 86.5 6's 86.0 8.0

382 At E 2120 C 0 8.1 74 N 7 - 7 9167 72 30.02 64 5 0 9o 0 89.1 89.0 '7.8 88.0 85.0

29 29 f 215 F A 8.9 I + 5 4 5 10272 70 30.24 57 80.0 3.0 93.0 92.S 92.0 19.S 64.0

30 29 E 2tS F A S.9 V + 5 + 5 8313 70 30.24 57 87.0 85.0 84.0 82.0 82.0

402 26 t 21 F A 6.6 y 4 5 5 7091 90 30.01 132 8.5 1)8,1 1.1 588.0 615. 83.0 80.5

20 22 f 21tM F 0 8.9 N 4 3 a 5 6230 70 21 31 62 92.1 93.0 $2.S 92.5 92.0 92.0 91.S 90.0 88.0 86.3 86.0

98 3 F 215% F 11Y 4 64 V ,6 St6 1 4 30.00 33 93,0 92.6 92.5 92.0 91.0 90,0 88.5 86.0

789 4 I 21SM F M 8.9 N 4 2 * 5 11909 66 29.20 42 90.0 90.0 90.0 90.0 89.3 89.1 89.0 18.s 680 87.s 81.0 88.0

29 47 F 21314 C N 6. MN - 3 ' 17463 70 23.70 56 9.0 98.0 98.0 7.s 96.0

244 28 f 220 F A 8.3 V - 6 - 6 11775 74 28.31 79 86.0 87.0 87.0 84.0 82.01 8t.0 78.9 78.5

243 28 t 3204 F N 8.5 V 4 7 * 6 12933 66 29 30 79 89.0 90.0 89.6 68.5 68.0 87.0 88.5 86.0

273 41 t 22014 C N 8,3 N # 0 # 6 10490 70 20.10 3 35.0 86.0 88.3 87.0 87.0 8.611 86.0 85.0 84.0

2 40 t F20 F A 8.5 N 4 8 * 8 7810 72 28.98 77 0.0 83.0 0,0 9.0 88.5 87.6 86.0 64,S

I1 22 E F20 F A 8.6 Y 4 8 * 6 12503 70 29.27 00 88.0 88.S 817.0 87.0 86.6 86.0 85.6

tie S E F20" F 0 8.1I .3 " 48 5022 70 30.15 32 96.0 96,0 9.0 93. 91.0 6.6 86.6 05.0 84,5 84.0 84.0

290 47 E F20M C 8.5 v - 0 * 6 '0205 70 29.82 so 8,0 8' s 90.0 00.5 93.0 93.0 83,0 00.0 88.0



TABLE J-I
(Continued)

S SPARK
F U ADVANCE

M A A .PRIMARY PR.F OCTA.E N.U UER SRIREMENTS. AT RPM
OSLAS MODEL CM AS AS - --- A- - ------...............................
NO NO CODE I S CR U RCD TST MILES MP ARO KUM 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 37S0

39 29 J 313M F N 8.8 N 4 6 4 6 6824 70 30.02 56 86.0 86.0 8S.5 85.0 84.5 83 5 82.0

279 47 J 313W C M 8.8 Y 4 2 * 2 6000 70 29.78 62 85.0 85.0 85 0 64 5 84 0 82.0 8l.0 78.5 78 0

381 41 J 3131 C N 8.8 N 4 2 4 2 9720 71 29.90 60 87.0 87 0 86.7 8s s.8 85.0

87 3 d 31SM F N4 8.8 N 4 4 4 4 10643 75 30.02 81 81.5 61.0 80.0 76.0 78.0 77.0 75.5

196 4 d 3t5M F M 8.8 N -10 410 6982 79 29.00 60 85.0 90.0 93 0 92 5 91 5 90.5 89.0 88 0 86.5 85 0 83.0

48 29 J 318 F A S.8Y 0 0 11777 70 30.04 58 H H 8.0 850 82 0

120 5 J 318M F M 8.8 Y 0 0 4818 70 30.15 52 83.0 84.0 83 0 82.5 81.5 81.0 8f.0 9O.5 80,5 80.0

242 28 d 319 F 1W 8.8 Y 0 0 17345 71 29.50 47 91 0 82,0 92.8 94.0 84.5

259 7 J 318M F M 8.8 N 0 0 7f90 70 29.78 44 90.0 91.8 92.0 91.7 88.6 876 6 0

289 47 J 318M C M 8.8 Y 4 2 0 14760 70 22.80 60 88.0 89.0 89.0 88.0 86.0 88.0 7 5 87.5 87.0 96.0 85.0

t95 4 Q 216N1 F N 8.0 N * 8 4 8 5804 86 29.14 49 85,0 as 5 89.0 88 5 88.5 68.0 87.5 87.0 86.0 95.5 84 5 83.5

a 40 a 218W F M 8.7 N 4 8 + 8 7376 86 28.32 140 85.0 9.0 809.0 88.O 87.0 86 .0 84 0 82.5

19 22 0 218M W 0 8.7 N S N * 4 8490 70 29.16 60 87,5 87.0 86 5 8960 84.5 83.! 830 82,5 82.5 92 5 820

41 29 0 218M F W 8 7 Y 410 *O 9849 70 30.02 56 es 0 85.0 85.0 84 0 l2 0

180 4 T 2030 F N0 9.0 N 4 8 * 8 12337 68 29.39 43 84.0 85 0 85.5 86 085.5 69,0 84.5 83.5 83.0 82 5 82 0

277 47 T 213M C NO .0 Y 410 * 5 6010 70 29 74 54 80.0 81.0 84.0 84.0 83.5 830 03.0 82 5 82 0 90 0

2 7 T 213" F 0 O0 N -20 8 69 0 8030.00 83.5 95.9 m 60 85,0 640

38 29 T 215 F A 9.0 N 4 5 4 5 11163 70 30.90 59 830 6.0 5O 6 89 0

272 47 T 215 C A 8.0 V 4 S 4 5 6O 70 29.70 50 78.0 80.0 80.0 90 ^ so 0 7i 5 7o 0 78 5

9 40 T 215M F 0 3.0 N 5 * 5408 66 29.S0 82 90.5 90.0 88.5 87.0 88.0 a81

334 46 T 21SM F N4 9.0 V 4 5 * 5 8532 50 28.68 4 89.0 88.0 87.5 86.6 86.0 88. 04 5

358 41 7 215W C N 8.0 N 4 7 4 5 8260 71 29.88 60 89.0 88.5 88.0



TABLE J-I
(Continued)

E R ADVANCE
0 A A------ PRIMARY O.F. OCTANE .. NE. 0IEIJIREt0NTS. AT RPM

OS LAB 100E0 CN I AS AS OOOM APB ---------------.----.------......................................
No NO CODE T S CR R RCO TST MILES TSP BARD HUM 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3900 310

11 22 T 210 F A 9.0 Y 4 7 4 7 7935 70 29.31 so 76.5 79.0 81.0 80.5 80.5 80.0

43 29 T 213 F A 9.0 Y + 7 47 14090 70 30.24 57 87.0 92.0 91.0 99.5 86.0 87.5 87.0

44 29 T 218 .F A 9.0 Y 4 8 8 8 12051 70 30.24 57 88.0 87.5 87.0 W0 85.0 84.0

205 4 T 213 F A 9.0 Y 4 4 4 7 7276 81 28.39 77 06.5 8.0 88-0 83.0 87.5 37.0 86.S 36 0

216 26 T 218 F A 9.0 Y * 3 * 8 22045 54 29.42 40 34.8 36.0 89.0 86.S 4.5

248 28 T 2:, F A 9.0 Y 4 7 + 7 22192 53 29,42 35 36.0 83.5 89.5 38.9 37.5 3s.s 83.0 81.5

403 26 T 218 F A 9.0 Y 4 7 4 7 6G94 85 30,23 48 37.0 0O 68.0 3 8.0 88.0 8.0 88.5 83.0

88 3 T 2180 F 0 9.0 V 4 7 4 7 7251 80 29.32 98 90.0 89.0 83.0 87.0 86.0 84.9 82.0

117 5 T 218 F N 9.0 V 4 7 4 7 8933 11 29.69 59 86.0 85.0 34.5 84.0 33.0 03.0 32.5 82 0

2S7 7 T 2180 F W 9.0 N # 7 + 7 10633 71 30.t0 42 91.1 92.0 92.4 92.2 91.6 90.8 39.9 38.9

230 47 T 2180 C N 9.0 Y + 8 4 8 15200 70 29.61 56 84.0 89.0 89.0 33.0 87.0 36.0 85.5 89.0 84.5 84.0

386 4t T 218N C N 9.0 N + 7 4 7 fO9040 70 29.94 62 88.0 9.9 89.5 9.0 68.0

246 28 1 224 F A 9.0 Y + 8 4 3 12341 76 29.34 112 86.5 37.5 80,0 68.9 81.3 86.4

247 23 T 224 F A 9.0 Y 4 8 + 8 14904 BS 29.43 121 86.0 86.0 86.0 84.5 83.5 82.0

119 9 T 22404 F 0 9.0 V + 8 + 8 7206 70 30.02 56 93.0 93.0 92.0 87.5 87.0 36.0 35.0 84.5 83. 82.0 81.0 30.0

206 4 T 22401 F 14 8.0 v + 8 * 8 6665 87 29.O 77 00.0 91.0 90.5 90.0 89.3 68.6 37.5 86.5 35.5 84.5 03.5 32.5

245 287 2240 F 09 .0 Y 4 9 4 9 13290 73 29.2f.109 88.0 91.0 90.6 90.1 89.5 88.6 67.3 86.0 84.7

267 47 1 2240 C N 9.0 V 4 5 4 6 6650 70 29.56 54 84.0 39.0 80.0 65.9 65.0 84.5 34.0 83,5 83.0 32.0 30.0

385 41 T 2240 C 8 0.0 V 4 + 8 3546 61 29.92 56 39.0 3f.5 32.0 31.0 39.5

309 V F260 F N i.4 3 # 4 8 t183 70 28.38 60 86.0 39.0 8.0 87.0 86.S 86.0 09. 8.0 84.0

21 22 V 2140 F 04 8.6 N 4 3 4 3 5292 70 29.32 S 39.0 8.9 8.0 37.5 37.0 84.0 85.0 34.0 33.0 60.5 78.

9 40 z 215 F A 9.0 N * 3 4 3 13SO 73 20.46 9 84.0 8.0 85.0 39.0 04.0 33.0 32.0 80.5

iC

I.



TABLE J-1
(Continued)

I SPARK
E R ADVANCE
U A A . -- PRIMARY R.F. OCTANE NIUBER REQUIREMENTS. AT RPM

DES LAS MODEL C N I AS ----00M AM. . . . . . . . . . . . . . . . . . . . . . . . . . . .
NO NO CODE D CA 6 ACO TST MILES TIP BARD HN 1000 1250 1500 t7S0 2000 2250 2OO 2750 3000 3250 3SOO 3750

iA 22 Z 21SM F M 9.0 N 4 6 4 8 7392 70 29.12 62 6.1.5 86.0 8,0 63S 83.0 62.! 62.0 11.5 81.0 60 0

262 7 Z 2150 F U 9.0 N * A - 8 25173 72 30.16 44 88.2 89.2 69.0 87.6 6.5 65 4 84.2

297 47 Z 215M C M 0.0 V - 8 * 6 9200 70 29.60 64 60.0 61 5 82.5 82 5 32.1 62.0 81.0 60.0 76.0 77.1

369 41 Z 215K C M 9.0 N 4 A * 6 6460 71 30.00 64 91.0 g.0

292 47 CRT 220 C A 8.6 V 4 8 * A 14810 70 29.60 17 6.0 AS.9 67.0 87.9 07 9 A7 0 06.0 96 0

125 1 CRT 220M F N 6.6 N * 9 * 6 12066 69 29.98 46 96.0 97 0 96.0 91.0 94.9 93.9 93.0 92.1 92.0

124 5 ET 222M F M 6.1 Y 4 3 + 9 f0410 70 30.11 52 97 0 96.5 96.0 95.0 94.5 94.0 93.1 93.1 93.0

31 29 TT 224M F M 9.0 N * 6 4 8 5294 70 30.11 56 91.5 93.0 91.1 90.5 81.11 6.S 88.0 67.S 67.0

97 3 TV 224K F K 6.0 N 4 6 4 8 6773 63 29.91 12 91.0 91 0 90.1 AS.9 66.0 06.0 67.0 61 5 84.5

371 41 IT 224M C M 9.0 N + a * 6 602S 64 29.90 S 64.S 66.0 66. " . 9. 87.1 36.0

37 29 VUT 2161 F M 6.1 N * 6 4 6 11423 70 29.9S 17 87.0 66.5 66.0 61.0 64.0 62.0 82 0

BOO 9 NL9 216 F A 8.6 N *I6 4t1 397 70 29.68 48 62.0 07.0 ".0 66.9 69.0 63.S 63.0 62.0

601 6II A 23 F A 0.0 V 41! 415 3703 85 29.73 71 90.1 66.0

902 6 LIA 236 F A 6.0 Y IS +is 3764 91 29.6f log 88.0 69 03.0

903 6 8A F17 F A 8.2 i 4 7 * 7 23tl 81 29.74 76 77.9 76.0 77.5

604 6 T 20 F A 9.0 Y 4 7 * 7 3294 84 29.64 68 60.0 94.0 04.0

805l 260 V250 F A 8.4 Y 4 8 4 A 10747 99 30.06 124 92.9 90.5 6,0 61.0 04.0 83.0 82.0 81.5 01.0 90.9 90.0

1AWL



TABLE J-i

SPEED RANGE CALCULATED DATA

1961 SELECT IOWELS - 50% SATISFACTION

Enalm RN
1000 1250 1500 1750 2000 2250 2500 2760 3000 3250 3500 3750

HIA 238 50% Sat. - - - 86.9 87.2 5.6 34.6 84.2 83.5 82.3 - -
SD - - - 2.2 1.3 1.4 1.2 0.8 1.1 1.7 - -
N - - - 7 10 9 8 5 4 4 - -

hIA 238/LIA 238 501 Sat. - - 88.1 88.5 88.1 87.0 85.7 85.3 84.0 82.3 81.7 -
SD - - 3.2 2.1 2.6 3.0 3.4 2.6 2.3 2.2 2.6 -
N - - 11 15 17 17 16 12 11 6 5 -

NCX 228/Cx 228/ 50 Sat. - - - 84.0 84.7 84.1 83.4 82.4 81.6 80.5 -
ICX 228/LCX 228 So - - 3.0 3.8 2.8 2.3 2.2 2.4 2.9 -

N - - - 8 9 12 13 I1 9 6 -

NCS 225/HC5 225/ S0 Sat. - - - 84.0 87.4 88.5 88.9 86.8 86.0 6.9 85.0 82.9
ICS 225/LCS 225 50 - - 4.9 4.2 3.6 3.3 3.3 3.3 2.6 2.0 3.0

N - - - 4 11 16 17 15 14 11 10 4

OL 216/NhL 216 501 Sat. - 69,5 90.1 90.2 89.8 88.7 87.5 86.4 85.6 66.1 86.9
so - 3.7 3.8 3.8 3.3 3.1 3.3 3.3 3.9 2.2 2.2
N 11 11 11 11 11 10 10 9 a 4

OL 21ii/1LM 21IN 505 Sat. - - 95.6 88.4 87.8 86.8 86.4 05.2 84.2 - -
So - - 2.0 2.6 2.7 2.6 1.6 1.8 1.7 - -

u - - 7 a 8 7 6 5 5 - -

OCA 223/NCA 223 S01 Sat. - - - - 04.4 86.5 66.1 87.8 86.6 86.4 84.6 -
So . . . . 4.1 3.1 2.6 1.7 1.6 2.0 2.2 -
N . . . . 8 13 14 13 3 7 6 -

Pt 217/KL 217 501 St. - - - - 81.6 82.9 82.3 61.7 60.9 81.4 80.4 78.7
so . . . . 2.9 2.0 2.7 2.4 2.7 1.9 2.1 2.7
N . . . . 6 6 9 9 9 7 7 5

PC 222/1C 222 501 Sat. - 81.4 83.5 83.7 83.5 83.6 83.3 82.2 61.6 81.0 -
So - - 2.9 2.6 3.S 3.4 3.4 3.3 3.1 2.7 2.9 -
N - - 4 14 2l 21 20 16 Is 11 9 -
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FIGURE J-1

PRF SPEED RANGE OCTANE NUMBER REQUIREMENTS
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FIGURE J-2

PRF SPEED RANGE OCTANE NUMER REQUIRE ENTS
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PRF SPEED RANGE OCTANE NIJIER REQUIREMENTS
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FIGURE J-4

PRF SPEED RANGE OCTANE NUMBER REQUIREMENTS

1981 Select Model: NC5 225
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J-20 FIGURE J-5

PRF SPEED RANGE OCTANE NUMBER REQUIREMENTS

1981 Select Model: 01 216
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FIGURE J-6

PRF SPEED RANGE OCTANE NUER REQUIREMENTS

1981 Select Model: 01 216M
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FIGURE J-7

PRF SPEED RANGE OCTANE NUMBER REQUIREMENTS

1981 Select Model: OCA 223
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FIGURE J-8

PRF SPEED RANGE OCTANE NUMBER REQUIREMENTS

1981 Select Model: PL 217
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24 FIGURE J-9

PRF SPEED RANGE OCTANE NUMBER REQUIREMENTS

1981 Select Model: PC 222
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APPENDIX K

GEAR POSITION FOR

MAXIMUM OCTANE NUMBER REQUIREMENTS



K-I

TABLE K-I

THROTTLE/GEAR POSITION FOR 1981 MAXIMUM

FBRU OCTANE NUMBER REQUIREMENTS

No. of % of

Throttle Position Gear Vehicles Vehicles

------------------------ Automatic Transmission --------------------

Full Highest (Drive) 216 69

Passing 61 20

Part Highest 32 10

No Gear Determined 2 1
(Max. Requirement <78)

311 100

--------------------------- Manual Transmission -------------------

Full 2 1 1
3 13 12
4 82 77
5 0

Part 2 0
3 1 1
4 8 8
5 0 0

No Gear Determined I 1
(Max. Requirement <78)

106 100

ii
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